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  õćþćĂĆÜÖùþ ßČęĂđêĘö:ǰDoctor of Philosophy (Applied Chemistry) 

 ǰǰǰ   ßČęĂ÷ŠĂ:ǰ Ph.D. (Applied Chemistry) 

�� üĉßćđĂÖ/Ē×îÜüĉßćǰ	ëšćöĊ
 

  - 
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ǰǰǰǰǰǰǰǰǰǰǰǰǰǰĕöŠîšĂ÷ÖüŠćǰ�� ĀîŠü÷Öĉê 
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 ��4ǰ ÙüćöøŠüööČĂÖĆïÿëćïĆîĂČęî 

ǰǰǰǰ- 
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6. ÿëćîõćó×ĂÜĀúĆÖÿĎêøĒúąÖćøóĉÝćøèćĂîčöĆêĉ�đĀĘîßĂïĀúĆÖÿĎêø 

  đðŨîĀúĆÖÿĎêøðøĆïðøčÜǰó�ý�ǰ���5ǰēé÷ðøĆïðøčÜÝćÖĀúĆÖÿĎêøðøĆßâćéčþãĊïĆèæĉêǰÿć×ćüĉßćđÙöĊ

ðøą÷čÖêŤǰó�ý�ǰ��60ǰēé÷ÝąđøĉęöĔßšĀúĆÖÿĎêøîĊĚĔîõćÙÖćøýċÖþćǰ�ǰǰ×ĂÜðŘÖćøýċÖþćǰ���5 

  ĕéšøĆïĂîčöĆêĉ/đĀĘîßĂïĀúĆÖÿĎêøÝćÖÙèąÖøøöÖćøÖćøýċÖþćøąéĆïïĆèæĉêýċÖþćĔîÖćøðøąßčöǰ

ÙøĆĚÜìĊęǰ11/2564 đöČęĂüĆîìĊęǰ9ǰđéČĂîǰóùýÝĉÖć÷îǰó�ý�ǰ2564 

  ĕéšøĆïĂîčöĆêĉ/đĀĘîßĂïĀúĆÖÿĎêøÝćÖÿõćüĉßćÖćøĔîÖćøðøąßčöǰǰÙøĆĚÜìĊę ǰ7/2564ǰđöČęĂüĆîìĊę 23ǰ

đéČĂîǰóùýÝĉÖć÷îǰó�ý�ǰ2564 

  ĕéšøĆïĂîčöĆêĉ/đĀĘîßĂïĀúĆÖÿĎêøÝćÖÿõćöĀćüĉì÷ćúĆ÷ĔîÖćøðøąßčöǰǰÙøĆĚÜìĊę ǰ�������ǰđöČęĂüĆîìĊęǰ

14 ǰđéČĂîǰíĆîüćÙöǰǰó�ý�ǰ���� 

��ǰ ÙüćöóøšĂöĔîÖćøđñ÷ĒóøŠĀúĆÖÿĎêøìĊęöĊÙčèõćóĒúąöćêøåćî 

  ĀúĆÖÿĎêøÝąĕéšøĆïÖćøđñ÷ĒóøŠüŠćđðŨîĀúĆÖÿĎêøìĊęöĊÙčèõćóĒúąöĊöćêøåćîêćöÖøĂïöćêøåćî

ÙčèüčçĉøąéĆïĂčéöýċÖþćĒĀŠÜßćêĉǰó�ý�ǰ����ǰĔîðŘÖćøýċÖþćǰ���7 

��ǰ ĂćßĊóìĊęðøąÖĂïĕéšĀúĆÜÿĈđøĘÝÖćøýċÖþć 

��� ĂćÝćø÷ŤǰĀøČĂǰîĆÖüĉßćÖćøǰĔîÿć×ćđÙöĊĀøČĂÿć×ćìĊęđÖĊę÷ü×šĂÜ 

���ǰ îĆÖüĉÝĆ÷ǰĔîÿć×ćđÙöĊĀøČĂÿć×ćìĊęđÖĊę÷ü×šĂÜǰ 

���ǰ ñĎšđßĊę÷üßćâǰĀøČĂǰìĊęðøċÖþćǰĔîÿć×ćđÙöĊĀøČĂÿć×ćìĊęđÖĊę÷ü×šĂÜ 
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�� ßČęĂǰîćöÿÖčúǰđú×ïĆêøðøąÝĈêĆüðøąßćßîǰêĈĒĀîŠÜǰĒúąÙčèüčçĉÖćøýċÖþć×ĂÜĂćÝćø÷ŤñĎšøĆïñĉéßĂï

ĀúĆÖÿĎêø 

10. ÿëćîìĊęÝĆéÖćøđøĊ÷îÖćøÿĂî 

  õćÙüĉßćđÙöĊǰÙèąüĉì÷ćýćÿêøŤǰöĀćüĉì÷ćúĆ÷ýøĊîÙøĉîìøüĉēøç 

��� ÿëćîÖćøèŤõć÷îĂÖĀøČĂÖćøóĆçîćìĊęÝĈđðŨîêšĂÜîĈöćóĉÝćøèćĔîÖćøüćÜĒñîĀúĆÖÿĎêø 

ǰǰǰǰ ����ǰǰÿëćîÖćøèŤĀøČĂÖćøóĆçîćìćÜđýøþåÖĉÝ  

  ĔîÿëćîÖćøèŤìĊęēúÖöĊÖćøđðúĊę÷îĒðúÜĂ÷ŠćÜøüéđøĘüìćÜéšćîđìÙēîēú÷ĊǰÖćøÿČęĂÿćøǰðøąÖĂïÖĆï

Öćøøąïćé×ĂÜēøÙĂčïĆêĉĔĀöŠǰìĈĔĀšēÙøÜÿøšćÜìćÜđýøþåÖĉÝêšĂÜðøĆïđðúĊę÷îĂ÷ŠćÜøüéđøĘüǰíčøÖĉÝìĊę đÙ÷đðŨî

ÿĉîÙšćĀúĆÖĂćÝĕöŠĔßŠÿĉîÙšćìĊęÿćöćøëÿøšćÜøć÷ĕéšĂĊÖêŠĂĕðǰéšü÷đĀêčîĊĚÖćøóĆçîćðøąđìýìĊęÝąöčŠÜÿĎŠøąïï

đýøþåÖĉÝìĊę×ĆïđÙúČęĂîéšü÷ðøąÿĉìíĉõćóĒúąîüĆêÖøøöǰ	efficiency-driven and innovation-driven 

economics)ǰÝċÜđðŨîðŦÝÝĆ÷ÿĈÙĆâĔîÖćø×ĆïđÙúČęĂîđýøþåÖĉÝ×ĂÜĕì÷ĔîĂîćÙêǰēé÷ÖćøÿøšćÜĒúąóĆçîć

îüĆêÖøøöÝĈđðŨîêšĂÜĔßšĂÜÙŤÙüćöøĎšìĊęöćÝćÖÜćîüĉÝĆ÷ìćÜüĉì÷ćýćÿêøŤĒúąđìÙēîēú÷ĊǰøüöìĆĚÜÖĈúĆÜÙîìĊęöĊ

ÙüćöøĎšÙüćöÿćöćøëìćÜüĉì÷ćýćÿêøŤøąéĆïÿĎÜĒúąöĊÙüćöÿćöćøëìćÜÖćøüĉÝĆ÷đóČęĂÙĉéÙšîîüĆêÖøøöĔĀöŠǰêŠĂ

÷ĂéĂÜÙŤÙüćöøĎšĒúąÿøšćÜÿĉîÙšćìćÜîüĆêÖøøöǰĒúąìøĆó÷ŤÿĉîìćÜðŦââćĕéšǰđóČęĂĔĀšÿĂéÙúšĂÜÖĆïÖćø

đðúĊę÷îĒðúÜ×ĂÜēúÖĔîýêüøøþìĊęǰ��ǰêćöøŠćÜÖøĂï÷čìíýćÿêøŤßćêĉǰ20ǰðŘǰ(ó�ý�ǰ2560-2579) ÖćøýċÖþć

éšćîđÙöĊðøą÷čÖêŤÝċÜöĊïìïćìÿĈÙĆâĔîÖćøÿŠÜđÿøĉö×ĊéÙüćöÿćöćøë×ĂÜðøąđìýĔîĒÜŠ×ĂÜÖćøñúĉê

îĆÖüĉßćÖćøĒúąîĆÖüĉÝĆ÷đóČęĂîĈĕðÿĎŠÖćøóĆçîćðøąđìýìĊęĔßšîüĆêÖøøöđðŨîĒøÜ×ĆïđÙúČęĂîđýøþåÖĉÝǰêĂïÿîĂÜ

ÙüćöêšĂÜÖćø×ĂÜñĎšöĊÿŠüîĕéšÿŠüîđÿĊ÷ìĆĚÜĔîĀîŠü÷ÜćîõćÙøĆåĒúąđĂÖßîǰìĊęđúĘÜđĀĘîÙüćöÿĈÙĆâĔîÖćøĔßšĂÜÙŤ

ÙüćöøĎšìćÜđÙöĊöćðøą÷čÖêŤǰóĆçîćêŠĂ÷ĂéÜćîüĉÝĆ÷ǰĒúąĒÖšðŦâĀćĔîÿëćîìĊęðøąÖĂïÖćøǰøüöìĆĚÜÖćøÿøšćÜ

ĂÜÙŤÙüćöøĎšĔîÜćîüĉÝĆ÷ĔĀöŠđóČęĂđðŨîðøąē÷ßîŤêŠĂÿŠüîøüöĒúą÷ÖøąéĆïÙüćöÿćöćøëĔîÖćøĒ×ŠÜ×ĆîĂ÷ŠćÜ÷ĆęÜ÷Čî 

úĈéĆïǰǰǰǰ

ìĊę 

øć÷ßČęĂÙèćÝćø÷Ť ÙčèüčçĉÖćøýċÖþć 

êøĊ-ēì-đĂÖ	ÿć×ćüĉßć
 

ðŘìĊęÝï 

ÿëćïĆîìĊęÿĈđøĘÝÖćøýċÖþć đú×

ðøąÝĈêĆü

ðøąßćßî 

� øý�éø�ĂõĉââćǰßĆ÷üĉÿčìíćÜÖĎø üì.ï.(đÙöĊ),ǰ���� 

Ph.D.(Chemistry),ǰ���� 

öĀćüĉì÷ćúĆ÷ýĉúðćÖø 

University of Connecticut, 

USA 

- 

� øý�éø�ÿĉøĉíøǰǰÿēöÿø üì.ï.(đÙöĊ),ǰ����ǰ 

üì.ö.(đÙöĊðøą÷čÖêŤ),ǰ����  

Ph.D.(Chemistry), ���� 

öĀćüĉì÷ćúĆ÷øćöÙĈĒĀÜ 

öĀćüĉì÷ćúĆ÷øćöÙĈĒĀÜ 

University of Wollongong, 

Australia 

- 

� ñý�éø�èĆåóúǰĂõĉøêĉÖčú üì�ï�	đÙöĊ
,ǰ���� 

üì�ö�	đÙöĊðøą÷čÖêŤ
,ǰ��5�

ðø�é�	đÙöĊðøą÷čÖêŤ
,ǰ���� 

öĀćüĉì÷ćúĆ÷øćöÙĈĒĀÜ 

öĀćüĉì÷ćúĆ÷øćöÙĈĒĀÜ 

öĀćüĉì÷ćúĆ÷øćöÙĈĒĀÜ 

- 
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 ����ǰǰÿëćîÖćøèŤĀøČĂÖćøóĆçîćìćÜÿĆÜÙöĒúąüĆçîíøøö 

ǰǰǰǰǰǰǰǰǰǰǰǰǰǰ ÖćøóĆçîćðøąđìýĕì÷ìĊęñŠćîöćÿćöćøë÷ÖøąéĆïÙčèõćóßĊüĉê×ĂÜðøąßćßîĔĀšéĊ×ċĚîǰĒêŠĂ÷ŠćÜĕø

ÖĘêćöǰðøąßćßîÿŠüîĔĀâŠ÷ĆÜ×ćéÙüćöđ×šćĔÝóČĚîåćîĔîÿć×ćüĉì÷ćýćÿêøŤǰøüöìĆĚÜ÷čÙÿöĆ÷ðŦÝÝčïĆîìĊęÿĆÜÙö

ĂĂîĕúîŤöĊĂĉìíĉóúêŠĂÖćøéĈøÜßĊüĉê×ĂÜðøąßćßîǰìĈĔĀšðøąßćßîïćÜÿŠüîĂćÝúąđú÷ÙüćöëĎÖêšĂÜǰÙüćö

øĆïñĉéßĂïêŠĂÿĆÜÙöĒúąÝøĉ÷íøøöìĊęéĊǰĒúąĔîßŠüÜìĊęñŠćîöćĕéšöĊüĉÖùêÝćÖÿëćîÖćøèŤÖćøĒóøŠøąïćé×ĂÜđßČĚĂ

ĕüøĆÿēÙēøîŠćǰ	ēÙüĉé-19) ìĊęÿŠÜñúÖøąìïĕðìĆęüēúÖǰìĈĔĀšđÖĉéÖćøđðúĊę÷îĒðúÜìĆĚÜÙüćöđðŨîĂ÷ĎŠìćÜÿĆÜÙöĒúą

üĆçîíøøöǰÝćÖêĆüĂ÷ŠćÜìĊęöĊ×ŠćüìćÜÿĆÜÙöĂĂîĕúîŤöćÖöć÷ìĆĚÜìĊęöĊÙüćöëĎÖêšĂÜĒúąĕöŠëĎÖêšĂÜǰĔîÖćøóĉÝćøèć

ÙüćöîŠćđßČęĂëČĂ×ĂÜ×ŠćüđĀúŠćîĊĚǰÝĈđðŨîêšĂÜĔßšÙüćöøĎšìćÜüĉì÷ćýćÿêøŤ×ĆĚîÿĎÜǰđóČęĂĔßšÙüćöøĎšìĊęëĎÖêšĂÜĒÖŠÿĆÜÙöǰ

îĂÖÝćÖîĊĚǰÖćøóĆçîćđìÙēîēú÷ĊĔĀšöĊÙüćöÖšćüĀîšćĒúąÖćøÿøšćÜÿøøÙŤîüĆêÖøøöĔĀöŠǰÝąìĈĔĀšđÖĉéÖćø

óĆçîćÙüćöđðŨîĂ÷ĎŠĒúąÿč×õćó×ĂÜðøąßćßîĔĀšéĊ×ċĚîǰéĆÜîĆĚîÖćøýċÖþćĒúąóĆçîćÙîÝċÜđðŨîÿĉęÜÿĈÙĆâìĊęÝą

óĆçîćïčÙúćÖøìĊęöĊÙüćöøĎšĔîøąéĆïÿĎÜǰöĊÙüćöøĆïñĉéßĂïêŠĂÿĆÜÙöǰÿćöćøëĂíĉïć÷ĒúąßĊĚîĈǰøüöìĆĚÜđÿîĂĒúą

ĒÖšðŦâĀćìćÜüĉì÷ćýćÿêøŤĕéšĂ÷ŠćÜëĎÖêšĂÜǰđóČęĂøŠüöÖĆîĒÖšðŦâĀćĔîÿĆÜÙöðŦÝÝčïĆîǰĒúąóĆçîćÙčèõćóßĊüĉêĔĀš

éĊ÷ĉęÜ×ċĚî 

��� ñúÖøąìïÝćÖǰ×šĂǰ11.1 Ēúąǰ11.2ǰêŠĂÖćøóĆçîćĀúĆÖÿĎêøĒúąÙüćöđÖĊę÷ü×šĂÜÖĆïóĆîíÖĉÝ×ĂÜÿëćïĆî 

 ���� ÖćøóĆçîćĀúĆÖÿĎêøǰǰǰǰǰǰǰǰǰ 

  õćÙüĉßćđÙöĊĕéšðøĆïðøčÜĀúĆÖÿĎêøðøĆßâćéčþãĊïĆèæĉêǰÿć×ćüĉßćđÙöĊðøą÷čÖêŤǰđóČęĂĔĀšÿĂéÙúšĂÜ

ÖĆïÿëćîÖćøèŤĀøČĂÖćøóĆçîć×šćÜêšîǰĒúąÿŠÜđÿøĉöĔĀšĕéšïĆèæĉêìĊęöĊÙüćöøĎšÙüćöÿćöćøëìĊęđĀöćąÿöǰĂĆîđðŨî

ĒøÜ×ĆïđÙúČęĂîĕðÿĎŠÖćøóĆçîćðøąđìýéšćîüĉßćÖćøĒúąüĉÝĆ÷  êćöĒîüÙĉéēöđéúđýøþåÖĉÝÿĎŠÖćøóĆçîćìĊę

÷ĆęÜ÷Čî 	BCG Model
ǰĔîÖúčŠöđìÙēîēú÷ĊđÙöĊĒúąßĊüõćóǰĒúąöĊđðŜćĀöć÷ÖćøóĆçîćìĊę÷ĆęÜ÷Čîǰ (SDG) Ĕîéšćî

ÖćøýċÖþćìĊęđìŠćđìĊ÷öǰđóČęĂđÿøĉöđýøþåÖĉÝ×ĂÜðøąđìýĔĀšĒ×ĘÜĒÖøŠÜ÷ĉęÜ×ċĚîǰēé÷ÖćøóĆçîćĀúĆÖÿĎêøĕéšĔßš×šĂöĎú

ìĊęĀúćÖĀúć÷öćüĉđÙøćąĀŤǰđßŠîǰÙüćöêšĂÜÖćøĔîÖćøóĆçîćøąïïđýøþåÖĉÝ×ĂÜðøąđìýìĊęêšĂÜÖćøðøą÷čÖêŤ

ĂÜÙŤÙüćöøĎšĔîÖćøÿøšćÜîüĆêÖøøöǰàċęÜÖćøÿøšćÜîüĆêÖøøöìĊęéĊêšĂÜđøĉęööćÝćÖÖćøÙšîÙüšćüĉÝĆ÷ìćÜüĉì÷ćýćÿêøŤ

ĒúąđìÙēîēú÷ĊǰìĆÖþąìĊęêúćéĒøÜÜćîêšĂÜÖćøǰđßŠîǰÖćøÙĉéüĉđÙøćąĀŤǰÖćøÿøšćÜÿøøÙŤǰÖćøĒÖšĕ×ðŦâĀćìĊę

àĆïàšĂîĒúąÖćøìĈÜćîøŠüöÖĆîǰöćÖĈĀîéđðŨîìĆÖþąìĊęÙüøÝąóĆçîćĔĀšÖĆïîĉÿĉêĔîĀúĆÖÿĎêøǰĂĊÖìĆĚÜÖćøóĆçîć

ĀúĆÖÿĎêøêćöđÖèæŤǰAUN-QA Öćøđóĉęöøć÷üĉßćĔĀöŠìĊęÿĂéÙúšĂÜÖĆïÙüćöêšĂÜÖćø×ĂÜÿĆÜÙöǰĒúąöĊÖćø

ðøĆïðøčÜøć÷üĉßćđéĉöĔĀšìĆîÿöĆ÷÷ĉęÜ×ċĚîǰîĂÖÝćÖîĆĚîǰ÷ĆÜĕéšÿĈøüÝĒúąüĉđÙøćąĀŤ×šĂöĎú×ĂÜñĎšöĊÿŠüîĕéšÿŠüîđÿĊ÷êŠĂ

ĀúĆÖÿĎêøǰđßŠîǰñĎšĔßšïĆèæĉêǰÙèćÝćø÷ŤĒúąîĉÿĉêðŦÝÝčïĆîǰïĆèæĉêìĊęÝïÝćÖĀúĆÖÿĎêøǰĔîÖćøðøĆïðøčÜĀúĆÖÿĎêøĔĀš

öčŠÜđîšîÿć×ćüĉßćđÙöĊðøą÷čÖêŤǰñúĉêïĆèæĉêìĊęÿćöćøëÿĆÜđÙøćąĀŤÜćîüĉÝĆ÷ìĊęöĊÙčèõćóĒúąöĊÙüćöøĆïñĉéßĂïêŠĂ

ÿĆÜÙö 

ǰǰǰǰǰ���� ÙüćöđÖĊę÷ü×šĂÜÖĆïóĆîíÖĉÝ×ĂÜÿëćïĆî 

 õćÙüĉßćđÙöĊǰÙèąüĉì÷ćýćÿêøŤǰöĀćüĉì÷ćúĆ÷ýøĊîÙøĉîìøüĉēøçǰđðŨîĀîŠü÷ÜćîøĆïñĉéßĂïñúĉê

ïčÙúćÖøìćÜéšćîüĉì÷ćýćÿêøŤìĊęöĊÙčèõćóÿĎŠÿĆÜÙöĒúąðøąđìýǰöĊÙüćöóøšĂöĔîÖćøñúĉêéčþãĊïĆèæĉê  ìĊęöĊ
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Ùüćöđ×šöĒ×ĘÜéšćîüĉßćÖćøǰÙüïÙĎŠÖĆïÿöøøëîąĔîÖćøìĈÜćîǰǰǰǰÝċÜĕéšðøĆïðøčÜĀúĆÖÿĎêøðøĆßâćéčþäĊïĆèæĉêǰ

ÿć×ćüĉßćđÙöĊðøą÷čÖêŤǰĔĀšÿĂéÙúšĂÜÖĆïÖøĂïöćêøåćîÙčèüčçĉøąéĆïĂčéöýċÖþćĒĀŠÜßćêĉǰ���8ǰǰĒúąđÖèæŤ

öćêøåćîĀúĆÖÿĎêøøąéĆïïĆèæĉêýċÖþć ó�ý�ǰ���9 ēé÷öĊÙèćÝćø÷ŤìĊęöĊêĈĒĀîŠÜìćÜüĉßćÖćøǰöĊðøąÿïÖćøèŤ

ÖćøÿĂî ĒúąñúÜćîÖćøüĉÝĆ÷ìĊęĕéšøĆïÖćø÷ĂöøĆïìĆĚÜĔîøąéĆïßćêĉĒúąîćîćßćêĉ ĒÿéÜëċÜÙüćööĊýĆÖ÷õćó

đóĊ÷ÜóĂìĊęÝąÿćöćøëëŠć÷ìĂéĂÜÙŤÙüćöøĎšǰÖøąïüîÖćøüĉÝĆ÷ǰìĆÖþąÿČęĂÿćøĒúąÙüćöøĆïñĉéßĂïêŠĂÿĆÜÙöǰ

ĔĀšÖĆïîĉÿĉêøąéĆïïĆèæĉêýċÖþćēé÷ĂćýĆ÷ĀúĆÖÿĎêøÞïĆïðøĆïðøčÜđðŨîđÙøČęĂÜöČĂǰöčŠÜđîšîĔîÖćøđøĊ÷îÖćøÿĂîđßĉÜ

øčÖǰÖćøÿĆööîćǰÖćøüĉÝĆ÷ǰøüöìĆĚÜÖćøÝĆéÖćøÿćøđÙöĊìĊęëĎÖêšĂÜǰđóČęĂĔĀšñĎšđøĊ÷îÿćöćøëóĆçîćđðŨîñĎšøĎšĒúąñĎšüĉÝĆ÷ìĊę

ÿćöćøëüĉđÙøćąĀŤǰÿĆÜđÙøćąĀŤĂÜÙŤÙüćöøĎšǰÿøšćÜÜćîüĉÝĆ÷ĒúąîüĆêÖøøöìĊęöĊÙčèõćóǰöĊìĆÖþąÿČęĂÿćøǰđøĊ÷îøĎš

êúĂéßĊüĉêǰĒúąöĊÙüćöøĆïñĉéßĂïêŠĂÿĆÜÙöǰēé÷ÝčéöčŠÜĀöć÷ìĆĚÜĀöéîĊĚöĊÙüćöÿĂéÙúšĂÜÖĆïóĆîíÖĉÝĀúĆÖ×ĂÜ

öĀćüĉì÷ćúĆ÷ýøĊîÙøĉîìøüĉēøçǰ 

��� ÙüćöÿĆöóĆîíŤÖĆïĀúĆÖÿĎêøĂČęîìĊęđðŗéÿĂîĔîÙèą�õćÙüĉßćĂČęî×ĂÜÿëćïĆîǰ 

13��  øć÷üĉßćìĊęÙèą�õćÙüĉßć�ĀúĆÖÿĎêøĂČęîđðŗéÿĂîĔĀš 

ǰǰǰǰǰǰǰǰǰöĊÙüćöÿĆöóĆîíŤÖĆïĀúĆÖÿĎêøǰüì�ö�ǰđÙöĊǰ×ĂÜõćÙüĉßćđÙöĊǰÙèąüĉì÷ćýćÿêøŤǰēé÷öĊøć÷üĉßćĔî

ĀöüéüĉßćđúČĂÖìĊęđðŨîýćÿêøŤìćÜéšćîđÙöĊÿć×ćêŠćÜėǰĕéšĒÖŠǰđÙöĊĂîĉîìøĊ÷ŤǰđÙöĊĂĉîìøĊ÷ŤǰđÙöĊđßĉÜôŗÿĉÖÿŤǰßĊüđÙöĊǰ

ĒúąđÙöĊüĉđÙøćąĀŤǰđóČęĂđðŨîÖćøđÿøĉöÙüćöđ×šćĔÝĔîýćÿêøŤđÙöĊìĊęÝĈđðŨîÖŠĂîìĊęÝąîĈÙüćöøĎšĕððøą÷čÖêŤĔßš 

13�2  øć÷üĉßćìĊęđðŗéÿĂîĔĀšÙèą�õćÙüĉßć�ĀúĆÖÿĎêøĂČęî 

ǰǰǰǰǰǰǰǰǰ- 

13.3 ǰÖćøïøĉĀćøÝĆéÖćø 
13.3.1 ÙèąÖøøöÖćøïøĉĀćøĀúĆÖÿĎêøǰìĈĀîšćìĊęóĉÝćøèćĔĀšÙüćöđĀĘîßĂïÖćøÝĆéÖćøđøĊ÷î

ÖćøÿĂîǰÖćøĂĂÖĒïïĀúĆÖÿĎêøĒúąÿćøąøć÷üĉßćĔîĀúĆÖÿĎêøǰÖćøðøĆïðøčÜĀúĆÖÿĎêøĔĀšìĆîÿöĆ÷êćö

ÙüćöÖšćüĀîšćĔîÿć×ćüĉßćđÙöĊðøą÷čÖêŤǰðøąßčöǰêĉéêćöĒúąðøąđöĉîñúÖćøéĈđîĉîÜćî×ĂÜĀúĆÖÿĎêøĂ÷ŠćÜ

ÿöęĈđÿöĂ 

13.3.2 ÙèąÖøøöÖćøÝĆéÖćøđøĊ÷îÖćøÿĂîøąéĆïõćÙüĉßćǰÙèąÖøøöÖćøïøĉĀćøĀúĆÖÿĎêøǰ

ĒúąñĎšðøąÿćîÜćîÖúčŠöÿć×ćüĉßć÷ŠĂ÷ǰðøąßčöóĉÝćøèćÖćøüćÜøąïïñĎšÿĂîǰĒúąÖøąïüîÖćøÝĆéÖćøđøĊ÷î

ÖćøÿĂîǰĒúšüîĈđÿîĂìĊęðøąßčöõćÙüĉßćđóČęĂóĉÝćøèćÙüćöđĀöćąÿö 

13.3.3 ĀúĆÖÿĎêøõć÷ĔêšÖćøïøĉĀćøÜćî×ĂÜõćÙüĉßćǰÖĈĀîéĔĀšöĊÙèąÖøøöÖćøÜćîüĉßćÖćø 

õćÙüĉßćđÙöĊÖĈÖĆïĔĀšñĎšÿĂîÝĆéìĈǰöÙĂ���öÙĂ��ǰÖŠĂîÖćøđðŗéõćÙÖćøýċÖþćĔĀšÙøïìčÖøć÷üĉßć 

13.3.4 ÙèąÖøøöÖćøïøĉĀćøĀúĆÖÿĎêøÙüïÙčöĀĆü×šĂðøĉââćîĉóîíŤĔĀšÿĂéÙúšĂÜÖĆïÿć×ć

ðøĆßâćǰüĆêëčðøąÿÜÙŤ×ĂÜĀúĆÖÿĎêøǰĒúąÙüćöìĆîÿöĆ÷êćöÙüćöÖšćüĀîšć×ĂÜÿć×ćüĉßćđÙöĊðøą÷čÖêŤǰ 

13.3.5 ĀúĆÖÿĎêøõć÷ĔêšÖćøïøĉĀćøÜćî×ĂÜõćÙüĉßćǰÖĈĀîéĔĀšöĊÙèąÖøøöÖćøÜćîüĉßćÖćø 

õćÙüĉßćđÙöĊÖĈÖĆïĔĀšñĎšÿĂîÝĆéìĈǰöÙĂ���öÙĂ��ǰõć÷Ĕîǰ��ǰüĆîĀúĆÜÿĉĚîÿčéõćÙÖćøýċÖþćĔĀšÙøïìčÖøć÷üĉßć 
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13.3.6 ÙèąÖøøöÖćøïøĉĀćøĀúĆÖÿĎêøÝĆéìĈøć÷ÜćîñúÖćøéĈđîĉîÜćî×ĂÜĀúĆÖÿĎêøǰêćö

ĒïïǰöÙĂ�ǰ�ǰõć÷Ĕîǰ�� üĆîĀúĆÜÿĉĚîÿčéõćÙÖćøýċÖþć 

13.3.7 êĉéêćöðøąđöĉîñúÙüćöóċÜóĂĔÝ×ĂÜĀúĆÖÿĎêøĒúąÖćøđøĊ÷îÖćøÿĂîǰÝćÖïĆèæĉêǰ

îĉÿĉêðŘÿčéìšć÷ǰîć÷ÝšćÜñĎšĔßšïĆèæĉêǰĂćÝćø÷ŤñĎšøĆïñĉéßĂïĀúĆÖÿĎêøǰđóČęĂîĈñúöćðøĆïðøčÜǰóĆçîćÖćøïøĉĀćø

ĀúĆÖÿĎêøĔĀšöĊÙčèõćó 

13.3.8 éĈđîĉîÖćøðøĆïðøčÜĀúĆÖÿĎêøǰìčÖǰ�ǰðŘǰêćöñúðøąđöĉîĀúĆÖÿĎêøǰēé÷ĂćÝćø÷Ťǰîĉÿĉêǰ
ïĆèæĉêǰĒúąñĎšĔßšïĆèæĉêǰøüöìĆĚÜöĊÖćøüĉóćÖþŤĀúĆÖÿĎêøÝćÖñĎšìøÜÙčèüčçĉõć÷îĂÖ 
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ĀöüéìĊęǰ2 ×šĂöĎúđÞóćą×ĂÜĀúĆÖÿĎêø 
 

�� ðøĆßâćǰÙüćöÿĈÙĆâǰĒúąüĆêëčðøąÿÜÙŤ×ĂÜĀúĆÖÿĎêø 

 ���ǰðøĆßâć 

 ÿøšćÜĒúąóĆçîćĂÜÙŤÙüćöøĎšĔĀöŠìćÜđÙöĊǰđóČęĂðøą÷čÖêŤĔßš ĔĀšđÖĉéðøąē÷ßîŤÿĎÜÿčéĔîÖćøóĆçîć

đýøþåÖĉÝǰÿĆÜÙöǰĒúąÿĉęÜĒüéúšĂöǰǰǰǰ 

 ���ǰÙüćöÿĈÙĆâ 

ÖćøóĆçîćđýøþåÖĉÝĒúąÿĆÜÙö×ĂÜðøąđìýĕì÷ĔĀšđðŨîđýøþåÖĉÝìĊę×ĆïđÙúČęĂîéšü÷îüĆêÖøøöîĆĚîǰ

ÖćøóĆçîćÙîìćÜéšćîüĉì÷ćýćÿêøŤðøą÷čÖêŤöĊÙüćöÿĈÙĆâĂ÷ŠćÜ÷ĉęÜǰđîČęĂÜÝćÖÖćøÿøšćÜîüĆêÖøøöìćÜ

üĉì÷ćýćÿêøŤǰÝĈđðŨîêšĂÜĂćýĆ÷ÖĈúĆÜÙîìĊęöĊÙüćöøĎšǰÙüćöđ×šćĔÝüĉì÷ćýćÿêøŤøąéĆïÿĎÜǰÿćöćøëîĈĕð

ðøą÷čÖêŤĔßšǰöĊÙüćöÿćöćøëĔîÖćøìĈüĉÝĆ÷đóČęĂÿĆÜđÙøćąĀŤĂÜÙŤÙüćöøĎšĔĀöŠĒúąÿøšćÜÿøøÙŤîüĆêÖøøöĔĀš

ìĆîÿöĆ÷ĒúąÖšćüĀîšćìĆîêŠĂÿëćîÖćøèŤðŦÝÝčïĆîǰÿĂéÙúšĂÜÖĆïÖćøóĆçîćÖĈúĆÜÙîéšćîüĉì÷ćýćÿêøŤĒúą

đìÙēîēú÷Ċ×ĂÜðøąđìýǰĒúąÿćöćøëÿČęĂÿćøÿĎŠÿĆÜÙöĕéšǰÿĈĀøĆïĀúĆÖÿĎêøǰðø�é�ǰđÙöĊðøą÷čÖêŤîĊĚĕéšïĎøèć

ÖćøđÙöĊÿć×ćüĉßćêŠćÜǰėǰđóČęĂøüöđðŨîýćÿêøŤìćÜđÙöĊìĊęÿćöćøëîĈöćðøą÷čÖêŤđóČęĂÖćøüĉÝĆ÷óĆçîćĔîÖćø

ÿøšćÜñúÜćîüĉÝĆ÷ĒúąîüĆêÖøøöǰĂĊÖìĆĚÜ÷ĆÜöčŠÜđîšîÖćøÿøšćÜéčþãĊïĆèæĉêìĊęöĊÙčèõćóǰöĊýĆÖ÷õćóìćÜéšćî

đÙöĊǰøĂïøĎšǰöĊìĆÖþąÿČęĂÿćøǰĒúąøĆïñĉéßĂïêŠĂÿĆÜÙöǰđóČęĂøŠüö×ĆïđÙúČęĂîÖćøóĆçîćđýøþåÖĉÝêćö

đðŜćĀöć÷đßĉÜ÷čìíýćÿêøŤ×ĂÜðøąđìýǰ 

ǰǰǰǰ ���ǰüĆêëčðøąÿÜÙŤĒúąñúúĆóíŤÖćøđøĊ÷îøĎšìĊęÙćéĀüĆÜ×ĂÜĀúĆÖÿĎêø 

  �����ǰüĆêëčðøąÿÜÙŤ×ĂÜĀúĆÖÿĎêø 

   đóČęĂñúĉêéčþãĊïĆèæĉêìĊęöĊÙčèúĆÖþèą 

 1)  öĊÙüćöøĆïñĉéßĂïêŠĂÿĆÜÙöĒúąøĆïĔßšÿĆÜÙöĕéšĂ÷ŠćÜöĊÙčèíøøöǰ 

   2)  öĊÙüćöøĎšÙüćöÿćöćøëìćÜđÙöĊĔîđßĉÜÖćøüĉđÙøćąĀŤǰÿĆÜđÙøćąĀŤǰĒúąðøą÷čÖêŤĂÜÙŤ

ÙüćöøĎšìćÜđÙöĊđóČęĂîĈĕðĒÖšĕ×ðŦâĀćĕéšĂ÷ŠćÜÿøšćÜÿøøÙŤ 

    3)  đðŨîñĎšîĈĒúąÿćöćøëüĉÝĆ÷ÿøšćÜĂÜÙŤÙüćöøĎšĔĀöŠìćÜđÙöĊðøą÷čÖêŤǰđóČęĂóĆçîć

đýøþåÖĉÝĒúąÿĆÜÙöǰǰǰǰ    

   4) ǰÿćöćøëëŠć÷ìĂéÙüćöøĎšĒúąðøąÿïÖćøèŤìćÜđÙöĊðøą÷čÖêŤìĆĚÜĔîøąéĆïßćêĉĒúą

îćîćßćêĉǰ 

   1.3.2ǰñúúĆóíŤÖćøđøĊ÷îøĎšìĊęÙćéĀüĆÜ×ĂÜĀúĆÖÿĎêøǰđöČęĂîĉÿĉêÝïÖćøýċÖþć 

      1) ELO1 ÿĆÜđÙøćąĀŤñúÜćîüĉÝĆ÷ĒúąÿøšćÜĂÜÙŤÙüćöøĎšĔĀöŠìćÜéšćîđÙöĊðøą÷čÖêŤ 

      2) ELO2 ÿćöćøëüĉđÙøćąĀŤǰĒúąüćÜĒñîÖćøĒÖšĕ×ðŦâĀćìćÜđÙöĊĕéšĂ÷ŠćÜđðŨîøąïï

ĒúąÿøšćÜÿøøÙŤ 

    3) ELO3 öĊìĆÖþąÖćøđðŨîñĎšîĈìćÜüĉßćÖćø 

    4) ELO4 öĊìĆÖþąÖćøÿČęĂÿćøìĆĚÜõćþćĕì÷ĒúąõćþćĂĆÜÖùþǰ 
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   1.3.3ǰñúúĆóíŤÖćøđøĊ÷îøĎšìĊęÙćéĀüĆÜ×ĂÜĀúĆÖÿĎêøǰđöČęĂÿĉĚîðŘÖćøýċÖþć 

   ðŘìĊę ǰ1 ÿćöćøëîĈĀúĆÖÖćøǰìùþãĊ ǰöćüĉđÙøćąĀŤ đóČę ĂîĈđÿîĂđÙšćēÙøÜÜćîüĉÝĆ÷ǰ

ÿĆÜđÙøćąĀŤĂÜÙŤÙüćöøĎšđóČęĂîĈöćÿøšćÜÜćîüĉÝĆ÷ 

    ðŘìĊęǰ2 ÿćöćøëîĈĂÜÙŤÙüćöøĎšǰöćĒÖšðŦâĀćìćÜđÙöĊĕéšĂ÷ŠćÜÿøšćÜÿøøÙŤǰĒúąÿĆÜđÙøćąĀŤ

ĂÜÙŤÙüćöøĎšĔĀöŠ 

   ǰ ðŘìĊęǰ3 ÖćøîĈđÿîĂñúÜćîüĉÝĆ÷ĔîìĊęðøąßčöǰĒúąêĊóĉöóŤñúÜćîüĉÝĆ÷øąéĆïîćîćßćêĉ 

 

��ǰ ĒñîóĆçîćðøĆïðøčÜ 

ĒñîóĆçîć/ĒñîÖćø

đðúĊę÷îĒðúÜ 
Öú÷čìíŤ êĆüïŠÜßĊĚ 

óĆçîćĀúĆÖÿĎêøĔĀšìĆî

ÖĆïÿëćîÖćøèŤĒúą

ÙüćöÖšćüĀîšćìćÜ

üĉßćÖćøĒúąđìÙēîēú÷Ċ

éšćîüĉì÷ćýćÿêøŤđÙöĊǰ

ÿĂéÙúšĂÜÖĆïÙüćö

êšĂÜÖćø×ĂÜðøąìýǰ

öĀćüĉì÷ćúĆ÷ǰñĎšöĊÿŠüî

ĕéšÿŠüîđÿĊ÷×ĂÜ

ĀúĆÖÿĎêø 

 

ðøąđöĉîĒúąðøĆïðøčÜÖćøéĈđîĉîÜćî×ĂÜĀúĆÖÿĎêøĂ÷ŠćÜ

ÿöęĈđÿöĂ 

 

ðøĆïðøčÜđîČĚĂĀćøć÷üĉßćĔĀšìĆîÖĆïÿëćîÖćøèŤìĊęÿĈÙĆâ

ĒúąÙüćöÖšćüĀîšćìćÜđÙöĊìčÖðŘ 

 

ÿŠÜđÿøĉöĔĀšĂćÝćø÷ŤöĊēĂÖćÿĔîÖćøóĆçîćÙüćöøĎšĔîÿć×ć

ìĊęđÖĊę÷ü×šĂÜéšü÷ÖćøĀćðøąÿïÖćøèŤìĆĚÜĔîðøąđìýĒúą

êŠćÜðøąđìý 

 

 

ðøĆïðøčÜĀúĆÖÿĎêøĔĀšêĂïøĆïÙüćöêšĂÜÖćø×ĂÜðøąđìýǰ

öĀćüĉì÷ćúĆ÷ǰÙèąǰĒúąñĎšöĊÿŠüîĕéšÿŠüîđÿĊ÷ǰìčÖ ėǰ�ǰðŘ 

øć÷ÜćîñúÖćøðøąđöĉî

ÙčèõćóĀúĆÖÿĎêøðøąÝĈðŘ 

 

øć÷üĉßćìĊęöĊÖćøðøĆïðøčÜ

đîČĚĂĀćĔĀšìĆîÿöĆ÷ 

 

ÝĈîüîĂćÝćø÷ŤìĊęđ×šćøŠüö

ðøąßčöǰÿĆööîćǰĒúą

óĆçîćêîđĂÜìĆĚÜìćÜéšćî

üĉßćÖćøĒúąüĉßćßĊó 

 

ĀúĆÖÿĎêøðøĆïðøčÜìĊęĕéš

öćêøåćîǰĒúąîĈđÿîĂêŠĂǰ

ÿÖĂ� 

ÖĈĀîéÿöøøëîą×ĂÜ

ĀúĆÖÿĎêø 

ðøąöüúÙüćöøĎšǰ

üĉđÙøćąĀŤ ÿĆÜđÙøćąĀŤǰ

đóČęĂÿøšćÜĒúąîĈđÿîĂ

×šĂđÿîĂēÙøÜÖćøüĉÝĆ÷

đÙöĊðøą÷čÖêŤ ĕéšéšü÷

êîđĂÜ 

öĊìĆÖþą

ÿŠÜđÿøĉöÖćøđøĊ÷îøĎšđßĉÜøčÖǰĒúąÖĈĀîéøć÷üĉßćìĊęđðŨîĒÖî

ÿĈÙĆâĔîÖćøóĆçîćÿöøøëîą×ĂÜĀúĆÖÿĎêøđßŠîǰCH777ǰ

ÖćøĂĂÖĒïïÖćøìéúĂÜìćÜđÙöĊǰĒúąǰCH771ǰđÙšć

ēÙøÜÜćîüĉÝĆ÷ĔĀöŠìćÜđÙöĊðøą÷čÖêŤ 

 

ÝĆéĔĀšöĊÖćøøć÷ÜćîÙüćöÖšćüĀîšć×ĂÜðøĉââćîĉóîíŤĔî

øĎðĒïï×ĂÜÖćøÿĆööîć 

îĉÿĉêìĊęÿćöćøëĂĂÖĒïï

ÖćøüĉÝĆ÷Ēúąÿćöćøë

îĈđÿîĂđÙšćēÙøÜÜćîüĉÝĆ÷

ĔĀöŠìćÜđÙöĊðøą÷čÖêŤĕéš 

 

øć÷ÜćîÙüćöÖšćüĀîšć

ðøĉââćîĉóîíŤ×ĂÜîĉÿĉê 
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ĒñîóĆçîć/ĒñîÖćø

đðúĊę÷îĒðúÜ 
Öú÷čìíŤ êĆüïŠÜßĊĚ 

ÖøąïüîÖćøüĉÝĆ÷ǰĒúą

ÿøšćÜÿøøÙŤñúÜćîüĉÝĆ÷

đÙöĊðøą÷čÖêŤìĊę÷ĂöøĆï

ĔîøąéĆïîćîćßćêĉ 
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ĀöüéìĊęǰ3 øąïïÖćøÝĆéÖćøýċÖþćǰÖćøéĈđîĉîÖćøǰĒúąēÙøÜÿøšćÜ×ĂÜĀúĆÖÿĎêø 

 

��ǰ øąïïÖćøÝĆéÖćøýċÖþć 

1.1   øąïï 

 øąïïÖćøýċÖþćđðŨîĒïïìüĉõćÙǰÙČĂǰðŘÖćøýċÖþćĀîċęÜĒïŠÜĂĂÖđðŨîǰ�ǰõćÙÖćøýċÖþćðÖêĉ  

ĀîċęÜõćÙÖćøýċÖþćðÖêĉöĊøą÷ąđüúćÖćøýċÖþćĕöŠîšĂ÷ÖüŠćǰ��ǰÿĆðéćĀŤǰ  

 ��� ÖćøÝĆéÖćøýċÖþćõćÙùéĎøšĂîǰǰ 

 ĂćÝÝĆéõćÙùéĎøšĂîđðŨîóĉđýþĕéšǰēé÷đðŨîĕðêćö×šĂïĆÜÙĆïöĀćüĉì÷ćúĆ÷ýøĊîÙøĉîìøüĉēøçǰüŠćéšü÷

ÖćøýċÖþćøąéĆïïĆèæĉêýċÖþćǰó�ý�ǰ����ǰ	õćÙñîüÖǰÖ
 

 ���ǰ ÖćøđìĊ÷ïđÙĊ÷ÜĀîŠü÷ÖĉêĔîøąïïìüĉõćÙ 

ǰǰǰǰǰǰǰǰÖćøđìĊ÷ïđÙĊ÷ÜĀîŠü÷ÖĉêđðŨîĕðêćö×šĂïĆÜÙĆïöĀćüĉì÷ćúĆ÷ýøĊîÙøĉîìøüĉēøçǰüŠćéšü÷ÖćøýċÖþć

øąéĆïïĆèæĉêýċÖþćǰó�ý�ǰ����ǰ	õćÙñîüÖǰÖ
 

��ǰ ÖćøéĈđîĉîÖćøĀúĆÖÿĎêø 

ǰǰǰǰ ���ǰ üĆî-đüúćĔîÖćøéĈđîĉîÖćøđøĊ÷îÖćøÿĂî 

  öĊÖćøÝĆéÖćøđøĊ÷îÖćøÿĂîĔîüĆîÝĆîìøŤǰıǰýčÖøŤǰĔîđüúćǰ 

  õćÙêšîǰ đéČĂîÿĉÜĀćÙö-íĆîüćÙö 

  õćÙðúć÷ đéČĂîöÖøćÙö-óùþõćÙö 

 ��� ÙčèÿöïĆêĉ×ĂÜñĎšđ×šćýċÖþć 

  ñĎšÿöĆÙøđ×šćýċÖþćÝąêšĂÜöĊÙčèÿöïĆêĉìĆęüĕðǰêćö×šĂïĆÜÙĆïöĀćüĉì÷ćúĆ÷ýøĊîÙøĉîìøüĉēøçǰüŠćéšü÷

ÖćøýċÖþćĀúĆÖÿĎêøøąéĆïïĆèæĉêýċÖþćǰó�ý�ǰ����ǰĒúąöĊÙčèÿöïĆêĉđÞóćąêćöìĊęÙèąÖøøöÖćøïøĉĀćø

ĀúĆÖÿĎêøÖĈĀîéđóĉęöđêĉöéĆÜîĊĚ 

Ēïïǰ� đðŨîĒñîÖćøýċÖþćìĊęđîšîÖćøüĉÝĆ÷ēé÷öĊÖćøìĈðøĉââćîĉóîíŤ 

   Ēïïǰ��� 

  đðŨîñĎšÿĈđøĘÝÖćøýċÖþćøąéĆïðøĉââćēìéšćîđÙöĊĀøČĂÿć×ćĂČęîìĊęđÖĊę÷ü×šĂÜǰöĊðøąÿïÖćøèŤĔî

ÖćøìĈüĉÝĆ÷ǰĒúąöĊñúÜćîêĊóĉöóŤĔîüćøÿćøĔîøąéĆïîćîćßćêĉǰìĆĚÜîĊĚêšĂÜĕéšøĆïÙüćöđĀĘîßĂïÝćÖÙèą

ÖøøöÖćøïøĉĀćøĀúĆÖÿĎêø 
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 Ēïïǰ� đðŨîĒñîÖćøýċÖþćìĊęđîšîÖćøüĉÝĆ÷ēé÷öĊÖćøìĈðøĉââćîĉóîíŤǰĒúąÖćøýċÖþćøć÷üĉßć

đóĉęöđêĉöǰ 

  Ēïïǰ���ǰ ǰ 

  đðŨîñĎšÿĈđøĘÝÖćøýċÖþćøąéĆïðøĉââćēìéšćîđÙöĊĀøČĂÿć×ćĂČęîìĊęđÖĊę÷ü×šĂÜǰđßŠîǰßĊüđÙöĊǰǰđÙöĊ

ĂčêÿćĀÖøøöǰüĉýüÖøøöđÙöĊǰĄúĄǰìĆĚÜîĊĚêšĂÜĕéšøĆïÙüćöđĀĘîßĂïÝćÖÙèąÖøøöÖćøïøĉĀćøĀúĆÖÿĎêø 

  Ēïïǰ���ǰ  

  ��ǰđðŨîñĎšÿĈđøĘÝÖćøýċÖþćøąéĆïðøĉââćêøĊéšćîđÙöĊĀøČĂÿć×ćĂČęîìĊęđÖĊę÷ü×šĂÜđßŠîǰßĊüđÙöĊǰǰđÙöĊ

ĂčêÿćĀÖøøöǰüĉýüÖøøöđÙöĊǰĄúĄǰñĎšÿöĆÙøđ×šćýċÖþćÝąêšĂÜĕéšđÖøéđÞúĊę÷ÿąÿöĕöŠêęĈÖüŠćǰ��5�ǰđóČęĂóĆçîć

ñĎšìĊęöĊýĆÖ÷õćóĔĀšÿćöćøëýċÖþćêŠĂĔîøąéĆïÿĎÜĕéšǰìĆĚÜîĊĚêšĂÜĕéšøĆïÙüćöđĀĘîßĂïÝćÖÙèąÖøøöÖćøïøĉĀćø

ĀúĆÖÿĎêøǰĀøČĂ 

  ��ǰđðŨîñĎšìĊęÖĈúĆÜýċÖþćøąéĆïðøĉââćēììćÜéšćîđÙöĊǰ×ĂÜõćÙüĉßćđÙöĊǰÙèąüĉì÷ćýćÿêøŤǰ

öĀćüĉì÷ćúĆ÷ýøĊîÙøĉîìøüĉēøçǰàċęÜñŠćîÖćøđøĊ÷îĔîßĆĚîðŘìĊę ǰ�ǰēé÷öĊđÖøéđÞúĊę÷ÿąÿöǰ����ǰ×ċĚîĕðǰđóČęĂ

ÿîĆïÿîčîñĎšìĊęöĊýĆÖ÷õćóÿĎÜǰĒúąöĊÙüćöÿîĔÝĔîÿć×ćüĉßćđÙöĊðøą÷čÖêŤĔĀšÿćöćøëýċÖþćêŠĂđîČęĂÜĔîøąéĆï

ðøĉââćđĂÖǰìĆĚÜîĊĚêšĂÜĕéšøĆïÙüćöđĀĘîßĂïÝćÖÙèąÖøøöÖćøïøĉĀćøĀúĆÖÿĎêø 

 ��� ðŦâĀć×ĂÜîĉÿĉêĒøÖđ×šć 

�����ǰ îĉÿĉêöĊóČĚîåćîÙüćöøĎšìćÜđÙöĊđÞóćąÿć×ćìĊęĒêÖêŠćÜÖĆîǰàċęÜđðŨîĂčðÿøøÙêŠĂÖćøýċÖþć

øć÷üĉßćđÙöĊðøą÷čÖêŤǰìĊęîĈÙüćöøĎšđÙöĊÿć×ćêŠćÜėöćðøą÷čÖêŤĔßšĔîÖćøýċÖþćĒúąÖćøìĈðøĉââćîĉóîíŤǰ 

�����ǰ îĉÿĉêìĊęöĊðŦâĀćìćÜìĆÖþąõćþćĂĆÜÖùþǰÝąðøąÿïðŦâĀćìćÜÖćøđøĊ÷îđîČęĂÜÝćÖ

ĀîĆÜÿČĂđĂÖÿćøÜćîüĉÝĆ÷ÿŠüîĔĀâŠđðŨîõćþćĂĆÜÖùþǰ 

 ��� Öú÷čìíŤĔîÖćøéĈđîĉîÖćøđóČęĂĒÖšĕ×ðŦâĀć/×šĂÝĈÖĆé×ĂÜîĉÿĉêĔî×šĂǰ2.3 

�����ǰ ÝĆéøć÷üĉßćđÙöĊđÞóćąÿć×ćĔĀšđĀöćąÿöÖĆïóČĚîÙüćöøĎš×ĂÜîĉÿĉêǰđóČęĂđ×šćđøĊ÷îđÿøĉöđóČęĂ

đêøĊ÷öÙüćöóøšĂöĒúąóĆçîćýĆÖ÷õćóîĉÿĉêĔîÖćøýċÖþćĒúąÖćøìĈðøĉââćîĉóîíŤǰđßŠîǰøć÷üĉßćĔî

ĀúĆÖÿĎêøðøĉââćēìǰüì�ö�đÙöĊǰÿć×ćìĊęÿŠÜđÿøĉöÖćøìĈüĉÝĆ÷×ĂÜîĉÿĉê  

����� ÿŠÜđÿøĉöĔĀšîĉÿĉêđøĊ÷îõćþćĂĆÜÖùþđóĉę ö đêĉöǰĒúąĔĀšîĉÿĉêĕéšòřÖìĆÖþąÖćøĔßš

õćþćĂĆÜÖùþÝćÖÖćøĂŠćîǰìĈÙüćöđ×šćĔÝÜćîìĊęĕéšøĆïöĂïĀöć÷ǰÿĉęÜêĊóĉöóŤìĊęđðŨîõćþćĂĆÜÖùþǰøüöìĆĚÜĔĀš

òřÖìĆÖþąÖćøôŦÜĒúąóĎéĔîøć÷üĉßćÿĆööîćǰøüöìĆĚÜÿîĆïÿîčîĔĀšđ×šćøŠüöÖćøðøąßčöüĉßćÖćøĔîøąéĆï

îćîćßćêĉ 

2.4.3 ĔĀšîĉÿĉêđ×šćøŠüöǰJournal club ĒúąîĈđÿîĂïìÙüćöüĉÝĆ÷Ă÷ŠćÜîšĂ÷đìĂöúąǰ1 ÙøĆĚÜ

ēé÷îĈđÿîĂđðŨîõćþćĂĆÜÖùþ 
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®¨�́¼�¦�¦�́�µ�»¬��̧�́�·��µ�µª·�µÁ�¤�̧¦³¥»��r�¡�«� ���5 

 
 

 ��� ĒñîÖćøøĆïîĉÿĉêĒúąñĎšÿĈđøĘÝÖćøýċÖþćĔîøą÷ąǰ5 ðŘ 

ĀúĆÖÿĎêøĒïïǰ1.1 

ÝĈîüîîĉÿĉê 
ÝĈîüîîĉÿĉêĒêŠúąðŘÖćøýċÖþć* 

���5 ���6 ���7 ���8 ���9 

ßĆĚîðŘìĊęǰ� 1 1 1 1 1 

ßĆĚîðŘìĊęǰ� - 1 1 1 1 

ßĆĚîðŘìĊęǰ� - - 1 1 1 

øüö 1 2 3 3 3 

ÙćéüŠćÝąÿĈđøĘÝÖćøýċÖþć - - 1 1 1 

 

ĀúĆÖÿĎêøĒïïǰ2.1 

ÝĈîüîîĉÿĉê 
ÝĈîüîîĉÿĉêĒêŠúąðŘÖćøýċÖþć* 

���5 ���6 ���7 ���8 ���9 

ßĆĚîðŘìĊęǰ� 3 3 3 3 3 

ßĆĚîðŘìĊęǰ� - 3 3 3 3 

ßĆĚîðŘìĊęǰ� - - 3 3 3 

øüö 3 6 9 9 9 

ÙćéüŠćÝąÿĈđøĘÝÖćøýċÖþć - - 3 3 3 

 

ĀúĆÖÿĎêøĒïïǰ2.2 

ÝĈîüîîĉÿĉê 
ÝĈîüîîĉÿĉêĒêŠúąðŘÖćøýċÖþć* 

���5 ���6 ���7 ���8 ���9 

ßĆĚîðŘìĊęǰ� 1 1 1 1 1 

ßĆĚîðŘìĊęǰ� - 1 1 1 1 

ßĆĚîðŘìĊęǰ� - - 1 1 1 

ßĆĚîðŘìĊęǰ4 - - - 1 1 

øüö 1 2 3 4 4 

ÙćéüŠćÝąÿĈđøĘÝÖćøýċÖþć - - - 1 1 

 

ǰǰǰ  
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®¨�́¼�¦�¦�́�µ�»¬��̧�́�·��µ�µª·�µÁ�¤�̧¦³¥»��r�¡�«� ���5 

 
 

��� ÜïðøąöćèêćöĒñî 

 2.6.1  Üïðøąöćèøć÷øĆïǰǰđóČęĂĔßšĔîÖćøïøĉĀćøĀúĆÖÿĎêøðøĆßâćéčþãĊïĆèæĉêǰÿć×ćüĉßćđÙöĊ

ðøą÷čÖêŤ  

øć÷úąđĂĊ÷éøć÷øĆï 
ðŘÜïðøąöćè 

ðŘǰ2565 ðŘ 2566 ðŘǰ2567 ðŘǰ2568 ðŘ 2569 

ÙŠćíøøöđîĊ÷öÖćøýċÖþćđĀöć

ÝŠć÷ǰ�ǰðŘÖćøýċÖþć 

	ÙŠćíøøöđîĊ÷ö�Ùî�ðŘǰxǰÝĈîüîøĆï
 

210,00� 420,00� 

 

630,00� 

 

630,00� 

 

630,00� 

 

øüöøć÷øĆï 210,00� 420,00� 

 

630,00� 

 

630,00� 

 

630,00� 

 
	ÙŠćíøøöđîĊ÷öđĀöćÝŠć÷ÖøèĊøĆïîĉÿĉêìĊęÝïÖćøýċÖþćðøĉââćēìǰ�1�,���ǰïćìǰêŠĂÿćöðŘÖćøýċÖþćǰÙĉéđðŨîǰ70,000ǰ70,000 Ēúąǰ70,000 ïćì
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®¨�́¼�¦�¦�́�µ�»¬��̧�́�·��µ�µª·�µÁ�¤�̧¦³¥»��r�¡�«� ���5 

 
 

�����ǰǰðøąöćèÖćøÙŠćĔßšÝŠć÷ 

Üïðøąöćè×ĂÜĀúĆÖÿĎêøðøĆßâćéčþãĊïĆèæĉêǰÿć×ćüĉßćđÙöĊðøą÷čÖêŤÿĈĀøĆïñĎšìĊęÝïðøĉââćēì 
 

øć÷Öćø 
ÙŠćĔßšÝŠć÷êŠĂ

ĀĆüîĉÿĉê 
÷Ăéÿąÿö 

1. ĀöüéÙŠćÖćøÝĆéÖćøđøĊ÷îÖćøÿĂî 78,392.00 78,392.00 

1.1 ĀúĆÖÿĎêøõćþćĕì÷ 
  

1.1.1 ÙŠćÿĂîÿĈĀøĆïñĎšÿĂîõć÷Ĕîǰ	đöČęĂöĊõćøąÜćîđÖĉîǰ35 ĀîŠü÷õćøąÜćî
 
  

ÙŠćêĂïĒìîñĎšÿĂîǰ	õć÷Ĕî�ǰĀîŠü÷ìĊęǰ1-10; 1,200 ïćì�ßĆęüēöÜ
  43,200.00 43,200.00 

ÙŠćêĂïĒìîñĎšÿĂîǰ	õć÷Ĕî�ǰĀîŠü÷ìĊęǰ11-15; 600 ïćì�ßĆęüēöÜ
  - 43,200.00 

1.1.2 ÙŠćÿĂîøć÷üĉßć×ĂÜÿŠüîÜćîĂČęî 
  

ÙŠćêĂïĒìîñĎšÿĂîđìŠćÖĆïǰ1,200 ïćì�ßĆęüēöÜ - 43,200.00 

1.1.3 ÙŠćÿĂîĒúąÙŠćÙčöÿĂïÿĈĀøĆïĂćÝćø÷Ťóĉđýþ 
  

ÙŠćêĂïĒìîñĎšÿĂîǰ	Ă�óĉđýþ
ǰđìŠćÖĆïǰ2,500 ïćìêŠĂßĆęüēöÜ (êšĂÜĕöŠđÖĉî x ßĆęüēöÜ
 - 43,200.00 

1.2 ÙŠćĔßŠÝŠć÷ĂČęîė  
  

ÙŠćüĆÿéčðøąÖĂïÖćøđøĊ÷îÖćøÿĂîǰ	ìĆĚÜĀúĆÖÿĎêøǰĀøČĂÙŠćĔßšÝŠć÷êŠĂðŘǰx ÝĈîüîðŘ
  34,192.00 77,392.00 

ÙŠćĔßšÝŠć÷đóČęĂÖćøðøąßćÿĆöóĆîíŤ  1,000.00 78,392.00 

ÖĉÝÖøøöêćöìĊęøąïčĔîēÙøÜÿøšćÜĀúĆÖÿĎêøǰ	đßŠîǰÝĆéÿĆööîćǰðåöîĉđìý ÖĉÝÖøøöîĉÿĉêǰĄúĄ
 - 78,392.00 

ÙŠćÙøčõĆèæŤìĊęĔßšÿćĀøĆïîĉÿĉê  - 78,392.00 

ÙŠćđéĉîìćÜ×ĂÜñĎšìøÜÙčèüčçĉ - 78,392.00 

ĂČęîėǰĒúšüĒêŠĀúĆÖÿĎêø - 78,392.00 

2. ĀöüéÙŠćĔßšÝŠć÷ÿŠüîÖúćÜøąéĆïÙèą�ÿëćïĆî�ÿĈîĆÖ 19,598.00 97,990.00 

2.1 ÜïóĆçîćĀîŠü÷Üćîǰ	×ĆĚîêęĈøšĂ÷úąǰ5)  4,899.50 83,291.50 

2.2 ÜïüĉÝĆ÷×ĂÜĀîŠü÷Üćîǰ	×ĆĚîêęĈøšĂ÷úąǰ5)  4,899.50 88,191.00 

2.3 ÙŠćÿŠüîÖúćÜÙèąǰĀøČĂÙŠćÿćíćøèĎðēõÙǰ	øšĂ÷úąǰ10 ëšćöĊ
 9,799.00 97,990.00 

3. ĀöüéÙŠćðøĉââćîĉóîíŤ�ÿćøîĉóîíŤ 19,400.00 117,390.00 

ĀúĆÖÿĎêøõćþćĕì÷ǰ	ìĈðøĉââćîĉóîíŤǰĕöŠđÖĉîǰ48 ĀîŠü÷Öĉê
 ÙŠćíøøöđîĊ÷öĕöŠđÖĉîǰ

300,000 ïćì 

  

3.1 ÖøøöÖćøóĉÝćøèćđÙšćēÙøÜðøĉââćîĉóîíŤ (ĕöŠđÖĉî 2,500 ïćìǰ�îĉÿĉêǰ1 Ùî
 2,500.00 100,490.00 

3.2 ÖøøöÖćøÙüïÙčöðøĉââćîĉóîíŤ 
  

 - ÖøøöÖćøÙüïÙčöðøĉââćîĉóîíŤĀúĆÖǰ	ĕöŠđÖĉîǰ4,500 ïćìǰ�îĉÿĉêǰ1 Ùî
 4,500.00 104,990.00 

 - ÖøøöÖćøÙüïÙčöðøĉââćîĉóîíŤøŠüöǰ	ĕöŠđÖĉî 3,500 ïćìǰ�îĉÿĉêǰ1 Ùî
 3,500.00 108,490.00 

3.3 ÖøøöÖćøÿĂïðćÖđðúŠćðøĉââćîĉóîíŤ 
  

 - ÖøøöÖćøñĎšìøÜÙčèüčçĉõć÷îĂÖǰ	ĕöŠđÖĉîǰ4,000 ïćìǰ�îĉÿĉêǰ1 Ùî
 4,000.00 112,490.00 

 - ÖøøöÖćøñĎšìøÜÙčèüčçĉõć÷Ĕîǰ	ĕöŠđÖĉîǰ4,500 ïćìǰ�îĉÿĉêǰ1 Ùî
 4,500.00 116,990.00 

3.4 ÖøøöÖćøêøüÝÿĂï×ĆĚîÿčéìšć÷ (ĕöŠđÖĉîǰ400 ïćìǰ�îĉÿĉêǰ1 Ùî
 400.00 117,390.00 
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øć÷Öćø 
ÙŠćĔßšÝŠć÷êŠĂ

ĀĆüîĉÿĉê 
÷Ăéÿąÿö 

4. ĀöüéÙŠćĔßšÝŠć÷ÿŠüîÖúćÜ 50,610.00 168,000.00 

4.1 ÙŠćÿŠüîÖúćÜöĀćüĉì÷ćúĆ÷ǰ	5,450 ïćì�ðŘ
  16,350.00 133,740.00 

4.2 ÙŠćíøøöđîĊ÷öĀĂÿöčéÖúćÜǰ	3,000 ïćì�ðŘ
  9,000.00 142,740.00 

4.3 ÙŠćíøøöđîĊ÷öÿćîĆÖÙĂöóĉüđêĂøŤǰ	1,040 ïćì�ðŘ
  3,120.00 145,860.00 

4.4 ÙŠćíøøöđîĊ÷öïĆèæĉêüĉì÷ćúĆ÷ǰ	7,380 ïćì�ðŘ
  22,140.00 168,000.00 

5. ĀöüéÖĂÜìčîóĆçîćöĀćüĉì÷ćúĆ÷ǰ	20%) 42,000.00 210,000.00 

6. ÙŠćíøøöđîĊ÷öđĀöćÝŠć÷êúĂéĀúĆÖÿĎêø  210,000.00 

 

Üïðøąöćè×ĂÜĀúĆÖÿĎêøðøĆßâćéčþãĊïĆèæĉêǰÿć×ćüĉßćđÙöĊðøą÷čÖêŤÿĈĀøĆïñĎšìĊęÝïðøĉââćêøĊ 

øć÷Öćø 
ÙŠćĔßšÝŠć÷êŠĂ

ĀĆüîĉÿĉê 
÷Ăéÿąÿö 

1. ĀöüéÙŠćÖćøÝĆéÖćøđøĊ÷îÖćøÿĂî 109,696.00 109,696.00 

1.1 ĀúĆÖÿĎêøõćþćĕì÷   

1.1.1 ÙŠćÿĂîÿĈĀøĆïñĎšÿĂîõć÷Ĕîǰ	đöČęĂöĊõćøąÜćîđÖĉîǰ35 ĀîŠü÷õćøąÜćî
   

ÙŠćêĂïĒìîñĎšÿĂîǰ	õć÷Ĕî�ǰĀîŠü÷ìĊęǰ1-10; 1,200 ïćì�ßĆęüēöÜ
  86,400.00 86,400.00 

ÙŠćêĂïĒìîñĎšÿĂîǰ	õć÷Ĕî�ǰĀîŠü÷ìĊęǰ11-15; 600 ïćì�ßĆęüēöÜ
  - 86,400.00 

1.1.2 ÙŠćÿĂîøć÷üĉßć×ĂÜÿŠüîÜćîĂČęî   

ÙŠćêĂïĒìîñĎšÿĂîđìŠćÖĆïǰ1,200 ïćì�ßĆęüēöÜ - 86,400.00 

1.1.3 ÙŠćÿĂîĒúąÙŠćÙčöÿĂïÿĈĀøĆïĂćÝćø÷Ťóĉđýþ   

ÙŠćêĂïĒìîñĎšÿĂîǰ	Ă�óĉđýþ
ǰđìŠćÖĆïǰ2,500 ïćìêŠĂßĆęüēöÜ (êšĂÜĕöŠđÖĉî x ßĆęüēöÜ
 - 86,400.00 

1.2 ÙŠćĔßŠÝŠć÷ĂČęîė    

ÙŠćüĆÿéčðøąÖĂïÖćøđøĊ÷îÖćøÿĂîǰ	ìĆĚÜĀúĆÖÿĎêøǰĀøČĂÙŠćĔßšÝŠć÷êŠĂðŘǰx ÝĈîüîðŘ
  22,296.00 108,696.00 

ÙŠćĔßšÝŠć÷đóČęĂÖćøðøąßćÿĆöóĆîíŤ  1,000.00 109,696.00 

ÖĉÝÖøøöêćöìĊęøąïčĔîēÙøÜÿøšćÜĀúĆÖÿĎêøǰ	đßŠîǰÝĆéÿĆööîćǰðåöîĉđìý ÖĉÝÖøøöîĉÿĉêǰ

ĄúĄ
 
- 109,696.00 

ÙŠćÙøčõĆèæŤìĊęĔßšÿćĀøĆïîĉÿĉê  - 109,696.00 

ÙŠćđéĉîìćÜ×ĂÜñĎšìøÜÙčèüčçĉ - 109,696.00 

ĂČęîėǰĒúšüĒêŠĀúĆÖÿĎêø - 109,696.00 

2. ĀöüéÙŠćĔßšÝŠć÷ÿŠüîÖúćÜøąéĆïÙèą�ÿëćïĆî�ÿĈîĆÖ 27,424.00 137,120.00 

2.1 ÜïóĆçîćĀîŠü÷Üćîǰ	×ĆĚîêęĈøšĂ÷úąǰ5)  6,856.00 116,552.00 

2.2 ÜïüĉÝĆ÷×ĂÜĀîŠü÷Üćîǰ	×ĆĚîêęĈøšĂ÷úąǰ5)  6,856.00 123,408.00 

2.3 ÙŠćÿŠüîÖúćÜÙèąǰĀøČĂÙŠćÿćíćøèĎðēõÙǰ	øšĂ÷úąǰ10 ëšćöĊ
 13,712.00 137,120.00 

3. ĀöüéÙŠćðøĉââćîĉóîíŤ�ÿćøîĉóîíŤ 19,400.00 156,520.00 

ĀúĆÖÿĎêøõćþćĕì÷ǰ	ìĈðøĉââćîĉóîíŤǰĕöŠđÖĉîǰ48 ĀîŠü÷Öĉê
 ÙŠćíøøöđîĊ÷öĕöŠđÖĉîǰ   
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øć÷Öćø 
ÙŠćĔßšÝŠć÷êŠĂ

ĀĆüîĉÿĉê 
÷Ăéÿąÿö 

300,000 ïćì 

3.1 ÖøøöÖćøóĉÝćøèćđÙšćēÙøÜðøĉââćîĉóîíŤ (ĕöŠđÖĉî 2,500 ïćìǰ�îĉÿĉêǰ1 Ùî
 2,500.00 139,620.00 

3.2 ÖøøöÖćøÙüïÙčöðøĉââćîĉóîíŤ   

- ÖøøöÖćøÙüïÙčöðøĉââćîĉóîíŤĀúĆÖǰ	ĕöŠđÖĉîǰ4,500 ïćìǰ�îĉÿĉêǰ1 Ùî
 4,500.00 144,120.00 

- ÖøøöÖćøÙüïÙčöðøĉââćîĉóîíŤøŠüöǰ	ĕöŠđÖĉî 3,500 ïćìǰ�îĉÿĉêǰ1 Ùî
 3,500.00 147,620.00 

3.3 ÖøøöÖćøÿĂïðćÖđðúŠćðøĉââćîĉóîíŤ   

- ÖøøöÖćøñĎšìøÜÙčèüčçĉõć÷îĂÖǰ	ĕöŠđÖĉîǰ4,000 ïćìǰ�îĉÿĉêǰ1 Ùî
 4,000.00 151,620.00 

- ÖøøöÖćøñĎšìøÜÙčèüčçĉõć÷Ĕîǰ	ĕöŠđÖĉîǰ4,500 ïćìǰ�îĉÿĉêǰ1 Ùî
 4,500.00 156,120.00 

3.4 ÖøøöÖćøêøüÝÿĂï×ĆĚîÿčéìšć÷ (ĕöŠđÖĉîǰ400 ïćìǰ�îĉÿĉêǰ1 Ùî
 400.00 156,520.00 

4. ĀöüéÙŠćĔßšÝŠć÷ÿŠüîÖúćÜ 67,480.00 224,000.00 

4.1 ÙŠćÿŠüîÖúćÜöĀćüĉì÷ćúĆ÷ǰ	5,450 ïćì�ðŘ
  21,800.00 178,320.00 

4.2 ÙŠćíøøöđîĊ÷öĀĂÿöčéÖúćÜǰ	3,000 ïćì�ðŘ
  12,000.00 190,320.00 

4.3 ÙŠćíøøöđîĊ÷öÿĈîĆÖÙĂöóĉüđêĂøŤǰ	1,040 ïćì�ðŘ
  4,160.00 194,480.00 

4.4 ÙŠćíøøöđîĊ÷öïĆèæĉêüĉì÷ćúĆ÷ǰ	7,380 ïćì�ðŘ
  29,520.00 224,000.00 

5. ĀöüéÖĂÜìčîóĆçîćöĀćüĉì÷ćúĆ÷ǰ	20%) 56,000.00 280,000.00 

6. ÙŠćíøøöđîĊ÷öđĀöćÝŠć÷êúĂéĀúĆÖÿĎêø  280,000.00 

 

 ��� øąïïÖćøýċÖþć 

  �ǰǰĒïïßĆĚîđøĊ÷î 

  �ǰǰĒïïìćÜĕÖúñŠćîÿČęĂÿĉęÜóĉöóŤđðŨîĀúĆÖ 

  �ǰǰĒïïìćÜĕÖúñŠćîÿČęĂĒóøŠõćóĒúąđÿĊ÷ÜđðŨîÿČęĂĀúĆÖ 

  �ǰǰĒïïìćÜĕÖúìćÜĂĉđúĘÖìøĂîĉÖÿŤđðŨîÿČęĂĀúĆÖǰ(E-learning) 

  �ǰǰĒïïìćÜĕÖúìćÜĂĉîđìĂøŤđîĘê 

  �ǰǰĂČęîėǰ	øąïč
 

 ��� ÖćøđìĊ÷ïēĂîĀîŠü÷Öĉêǰøć÷üĉßćĒúąÖćøúÜìąđïĊ÷îđøĊ÷î×šćööĀćüĉì÷ćúĆ÷ǰ	ëšćöĊ
 

ǰǰǰǰǰǰ   ǰ ÖćøđìĊ÷ïđÙĊ÷ÜĀîŠü÷ÖĉêđðŨîĕðêćö×šĂïĆÜÙĆïöĀćüĉì÷ćúĆ÷ýøĊîÙøĉîìøüĉēøçǰüŠćéšü÷ÖćøýċÖþć

øąéĆïïĆèæĉêýċÖþćǰó�ý�ǰ2559 (õćÙñîüÖǰÖ
 

 

 

 

9 
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�� ĀúĆÖÿĎêøĒúąĂćÝćø÷ŤñĎšÿĂî 

ǰǰǰǰ ��� ĀúĆÖÿĎêø   

ǰǰǰǰǰǰǰǰǰǰǰ �����ǰǰÝĈîüîĀîŠü÷Öĉêǰ 

   ĀúĆÖÿĎêøĒïïǰ���ǰĒúąǰ��� 

ĀîŠü÷ÖĉêøüöêúĂéĀúĆÖÿĎêø ĕöŠîšĂ÷ÖüŠć   ��  ĀîŠü÷Öĉê 

ĀúĆÖÿĎêøĒïïǰ��� 

ĀîŠü÷ÖĉêøüöêúĂéĀúĆÖÿĎêø ĕöŠîšĂ÷ÖüŠć   ��  ĀîŠü÷Öĉê 
 

ǰǰǰǰǰǰǰǰǰǰǰ �����ǰǰēÙøÜÿøšćÜĀúĆÖÿĎêøǰ 

   ĀúĆÖÿĎêøĒïïǰ��� 

Āöüéüĉßć ĀîŠü÷Öĉê 

ǰǰĀöüéüĉßćïĆÜÙĆï ǰ- 

ǰǰĀöüéüĉßćđúČĂÖ - 

ǰǰðøĉââćîĉóîíŤ ǰ��ǰĀîŠü÷Öĉêǰ 

øüöĕöŠîšĂ÷ÖüŠć ǰǰǰǰǰǰǰǰǰǰǰǰǰǰǰ ��ǰĀîŠü÷Öĉê 

Āöć÷đĀêč: îĉÿĉêìĊęđ×šćýċÖþćĔîĀúĆÖÿĎêøĒïïǰ��� êšĂÜđ×šćøŠüöüĉßćÿĆööîćìčÖøć÷üĉßćĔîĀúĆÖÿĎêøǰĒúąđ×šć

ýċÖþćĀöüéüĉßćđúČĂÖÖúčŠöüĉßćđÙöĊðøą÷čÖêŤìĊę ÝĈđðŨîêŠĂÖćøìĈüĉÝĆ÷×ċĚîĂ÷ĎŠÖĆïéčú÷óĉîĉÝ×ĂÜÙèą

ÖøøöÖćøïøĉĀćøĀúĆÖÿĎêøǰđóČęĂđðŨîÖćøóĆçîćýĆÖ÷õćóêîđĂÜĒúąđøĊ÷îøĎšüĉì÷ćÖćøĔĀöŠđóČęĂîĈöćðøą÷čÖêŤĔßšǰ 
 

  ĀúĆÖÿĎêøĒïïǰ��� 

Āöüéüĉßć ĀîŠü÷Öĉê 

ǰǰĀöüéüĉßćïĆÜÙĆï 7ǰĀîŠü÷Öĉê 

ǰǰĀöüéüĉßćđúČĂÖĕöŠîšĂ÷ÖüŠć 5ǰĀîŠü÷Öĉê 

ǰǰðøĉââćîĉóîíŤ ��ǰĀîŠü÷Öĉêǰ 

øüöĕöŠîšĂ÷ÖüŠć ��ǰĀîŠü÷Öĉê 
   

  ĀúĆÖÿĎêøĒïïǰ��� 

Āöüéüĉßć ĀîŠü÷Öĉê 

ǰǰĀöüéüĉßćïĆÜÙĆï 8ǰĀîŠü÷Öĉê 

ǰǰĀöüéüĉßćđúČĂÖĕöŠîšĂ÷ÖüŠć �6ǰĀîŠü÷Öĉê 

ǰǰðøĉââćîĉóîíŤ ��ǰĀîŠü÷Öĉêǰ 

øüöĕöŠîšĂ÷ÖüŠć ��ǰĀîŠü÷Öĉê 
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  ����� øć÷üĉßć 

�������ǰǰĀöüéüĉßćïĆÜÙĆïǰǰ 

  ĀöüéüĉßćïĆÜÙĆïǰÝĈîüî 7 ĀîŠü÷Öĉêǰ ĔîĀúĆÖÿĎêøĒïïǰ�.1 ĒúąǰÝĈîüîǰ8 ĀîŠü÷Öĉêǰ Ĕî

ĀúĆÖÿĎêøĒïïǰ�.2 
 

üĉßćïĆÜÙĆï 

Ùö��� ðŦâĀćóĉđýþ �(�-�-�) 

CH��� Special Problems  

Ùö��� ÿĆööîćđÙöĊðøą÷čÖêŤǰ� �	�-�-�
 

CH��� Seminar in Applied Chemistry I  

Ùö��� ÿĆööîćđÙöĊðøą÷čÖêŤǰ� �	�-�-�
 

CH��� Seminar in Applied Chemistry II  

Ùö��� ÿĆööîćđÙöĊðøą÷čÖêŤǰ�ǰ �	�-�-�
 

CH��� Seminar in Applied Chemistry III  

Ùö��� ÿĆööîćđÙöĊðøą÷čÖêŤǰ� �	�-�-�
 

CH��� Seminar in Applied Chemistry IV   

Ùö7�1 đÙšćēÙøÜÜćîüĉÝĆ÷ĔĀöŠìćÜđÙöĊðøą÷čÖêŤ �(�-�-�) 

CH7�1 Original Research Proposal in Applied Chemistry  
 

�������ǰǰĀöüéüĉßćđúČĂÖǰǰ 

  ĔîĀúĆÖÿĎêøĒïïǰ��� ÖĈĀîéĔĀšđøĊ÷îĕöŠîšĂ÷ÖüŠćǰ5 ĀîŠü÷ÖĉêǰĒúąĔîĀúĆÖÿĎêøĒïïǰ��� 

ÖĈĀîéĔĀšđøĊ÷îĕöŠîšĂ÷ÖüŠćǰ�6 ĀîŠü÷Öĉêǰēé÷đúČĂÖđøĊ÷îÝćÖøć÷üĉßćĔîÖúčŠöđÙöĊðøą÷čÖêŤĕöŠîšĂ÷ÖüŠćǰ� 

ĀîŠü÷ÖĉêǰĒúąÖúčŠöøć÷üĉßćĂČęîìĊęöĊÙüćöÿĆöóĆîíŤÖĆîǰìĆĚÜîĊĚĔĀšĂ÷ĎŠĔîéčú÷óĉîĉÝ×ĂÜÙèąÖøøöÖćøïøĉĀćøĀúĆÖÿĎêøǰ

ĒúąÿćöćøëđúČĂÖđøĊ÷îøć÷üĉßćĂČęîîĂÖĀúĆÖÿĎêøǰîĂÖÿŠüîÜćîǰĒúąîĂÖöĀćüĉì÷ćúĆ÷ĕéšǰõć÷ĔêšÙüćö

đĀĘîßĂï×ĂÜÙèąÖøøöÖćøïøĉĀćøĀúĆÖÿĎêø ĒúąïĆèæĉêüĉì÷ćúĆ÷ĂîčöĆêĉ 
 

ÖúčŠöüĉßćđÙöĊðøą÷čÖêŤǰ 

Ùö��1 ÖćøÝĆéÖćøÙüćöðúĂéõĆ÷ĔîĀšĂÜðäĉïĆêĉÖćøüĉÝĆ÷ �	�-�-�
 

CH��1 Safety Management in the Research Laboratory  

Ùö��� Ýøĉ÷íøøöÖćøüĉÝĆ÷ǰÝøø÷ćïøøèĒúąìøĆó÷ŤÿĉîìćÜðŦââć �(�-�-�) 

CH��� Research Ethics, Code of Conduct and Intellectual Property 

for Research 

 

Ùö��� Öćøðøą÷čÖêŤđÙöĊĔîîćēîđìÙēîēú÷Ċ �(�-�-�) 

CH��� Applications of Chemistry in Nanotechnology  
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Ùö77� đÙöĊÿĊđ×Ċ÷ü �(�-�-�) 

CH77� Green Chemistry   

Ùö��� ÖćøüĉđÙøćąĀŤđÖĊę÷üÖĆïÿĉęÜĒüéúšĂö×ĆĚîÿĎÜ �(�-�-�) 

CH��� Advanced Environmental Analysis  

Ùö774 đÙöĊßĊüüĉì÷ć �(�-�-�) 

CH774 Chemical Biology   

Ùö��� Öćøðøą÷čÖêŤđÙöĊđßĉÜôŗÿĉÖÿŤĔîüĉì÷ćýćÿêøŤßĊüõćó �(�-�-�) 

CH��� Applications of Physical Chemistry in Biological Sciences  

Ùö�76 ÖćøĂĂÖĒïïĒúąÙšîóï÷ć �(�-�-�) 

CH�76 Drug Design and Discovery  

Ùö7�� ÖćøĂĂÖĒïïÖćøìéúĂÜìćÜđÙöĊ �(�-�-�) 

CH7�� Experimental Design in Chemistry  

ÖúčŠöüĉßćđÙöĊĂîĉîìøĊ÷Ť 

Ùö��� đÙöĊ×ĂÜÿćøđßĉÜàšĂîēúĀąĂĉîìøĊ÷Ť×ĂÜēúĀąĒìøîàĉßĆî �(�-�-�) 

CH��� Chemistry of Organo-transition Metal Complexes  

Ùö��� ÝúîóúýćÿêøŤĒúąÖúĕÖ×ĂÜðäĉÖĉøĉ÷ćĔîđÙöĊĂîĉîìøĊ÷Ť �(�-�-�) 

CH��� Kinetics and Mechanisms of Reactions in Inorganic Chemistry  

Ùö612 ĀĆü×šĂóĉđýþìćÜđÙöĊĂîĉîìøĊ÷Ť �(2-1-3) 

CH612 Selected Topics in Inorganic Chemistry   

Ùö��� đÙöĊßĊüĂîĉîìøĊ÷Ť �(�-�-�) 

CH��� Bioinorganic  Chemistry  

ÖúčŠöüĉßćđÙöĊĂĉîìøĊ÷Ť 

Ùö521 đÙöĊ×ĂÜÿćøđăđìĂēøĕàÙúĉÖĒúąÖćøðøą÷čÖêŤ 2(2-0-4) 

CH521 Heterocyclic Chemistry and Applications  

Ùö524 ñúĉêõĆèæŤíøøößćêĉĒúąÖćøðøą÷čÖêŤ 2(2-0-4) 

CH524 Natural Products and Applications  

Ùö��� đìÙîĉÙìćÜÿđðÖēìøÿēÖðŘĔîđÙöĊĂĉîìøĊ÷Ť �(�-�-�) 

CH��� Spectroscopic  Techniques  in  Organic  Chemistry  

Ùö��� ðäĉÖĉøĉ÷ćđÙöĊĂĉîìøĊ÷Ť×ĆĚîÿĎÜǰĒúąÖúĕÖ×ĂÜðäĉÖĉøĉ÷ć �(�-�-�) 

CH��� Advanced Organic Reactions and Mechanism  

Ùö��� ÖćøÿĆÜđÙøćąĀŤìćÜđÙöĊĂĉîìøĊ÷Ť×ĆĚîÿĎÜ �(�-�-�) 
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CH��� Advanced Organic Synthesis  

Ùö��� ĀĆü×šĂóĉđýþìćÜđÙöĊĂĉîìøĊ÷Ť �(�-�-�) 

CH��� Selected  Topics in Organic  Chemistry  

ÖúčŠöüĉßćđÙöĊđßĉÜôŗÿĉÖÿŤ 

Ùö��� đÙöĊÙĈîüèđßĉÜðøą÷čÖêŤ �(�-�-�) 

CH��� Applied Computational Chemistry  

Ùö��� ĀĆü×šĂóĉđýþìćÜđÙöĊđßĉÜôŗÿĉÖÿŤ �(1-2-3) 

CH��� Selected Topics in Physical Chemistry   

ÖúčŠöüĉßćßĊüđÙöĊ 

Ùö��� ßĊüđÙöĊĒúąßĊüüĉì÷ćýćÿêøŤøąéĆïēöđúÖčú×ĆĚîÿĎÜ 3(3-�-6) 

CH541 Advanced Biochemistry and Molecular Bioscience  

Ùö��� ßĊüđÙöĊøąéĆïđàúúŤĒúąÖćøÙüïÙčöìćÜßĊüđÙöĊ 3(3-�-6) 

CH542 Cellular Biochemistry and Biochemical Regulation  

Ùö��� đìÙîĉÙđßĉÜïĎøèćÖćøĔîÖćøüĉÝĆ÷ìćÜßĊüđÙöĊǰǰ �	�-�-�
 

CH��� Integrated Techniques in Biochemical Research  

Ùö��2 ĀĆü×šĂóĉđýþìćÜßĊüđÙöĊ �(1-2-3) 

CH��2 Selected  Topics in  Biochemistry  

Ùö643 ßĊüÿćøÿîđìýýćÿêøŤĒúąßĊüôŗÿĉÖÿŤ×ĂÜēðøêĊîǰǰ �(1-2-3) 

CH643 Bioinformatics and Protein Biophysics  

Ùö644 óĆîíčüĉýüÖøøö �(�-�-�) 

CH644 Genetic Engineering  

Ùö645 ÝĊēîöĉÖÿŤĒúąēðøêĊēĂöĉÖÿŤ �(�-�-�) 

CH645 Genomics and Proteomics  

Ùö691 ðäĉïĆêĉÖćøóĆîíčüĉýüÖøøöǰ 2(0-6-0) 

CH691 Genetic Engineering Laboratory  

ÖúčŠöüĉßćđÙöĊüĉđÙøćąĀŤ 

Ùö��� đÙöĊüĉđÙøćąĀŤÿđðÖēìøÿēÖðŘ �(2-2-5) 

CH��� Spectroanalytical Chemistry  

Ùö��� đÙöĊüĉđÙøćąĀŤìćÜĕôôŜć �(2-2-5) 

CH��� Electroanalytical Chemistry  
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�������ǰðøĉââćîĉóîíŤ 

ðóé��� ðøĉââćîĉóîíŤøąéĆïðøĉââćđĂÖ �� ĀîŠü÷Öĉê 

GRD891 Dissertation  

ðóé��� ðøĉââćîĉóîíŤøąéĆïðøĉââćđĂÖ �� ĀîŠü÷Öĉê 

GRD89� Dissertation  

 

ÙüćöĀöć÷×ĂÜđú×øĀĆÿüĉßć 

��ǰǰǰÙüćöĀöć÷×ĂÜøĀĆÿêĆüĂĆÖþø 

ÙöǰĀøČĂǰCH Āöć÷ëċÜ øć÷üĉßćĔîÿć×ćüĉßćđÙöĊ 

��ǰǰÙüćöĀöć÷×ĂÜøĀĆÿêĆüđú×ǰ 

đú×øĀĆÿêĆüĒøÖ Āöć÷ëċÜ ÖúčŠöüĉßćÿĈĀøĆïøąéĆïïĆèæĉêýċÖþć 

đú×øĀĆÿêĆüÖúćÜ Āöć÷ëċÜ ÖúčŠöüĉßćéĆÜêŠĂĕðîĊĚ 

đú×øĀĆÿêĆüÿčéìšć÷ Āöć÷ëċÜ úĈéĆïøć÷üĉßćĔîĀöüéüĉßć×ĂÜđú×øĀĆÿêĆüÖúćÜ 

��ǰǰÙüćöĀöć÷×ĂÜđú×øĀĆÿüĉßćǰǰǰÿć×ćüĉßćđÙöĊ 

đú×øĀĆÿêĆüÖúćÜ  Āöć÷ëċÜĀöüéüĉßćéĆÜêŠĂĕðîĊĚ 

 � Āöć÷ëċÜ đÙöĊĂîĉîìøĊ÷Ť 

 � Āöć÷ëċÜ đÙöĊĂĉîìøĊ÷Ť 

 � Āöć÷ëċÜ đÙöĊđßĉÜôŗÿĉÖÿŤ 

 � Āöć÷ëċÜ ßĊüđÙöĊ 

 � Āöć÷ëċÜ đÙöĊüĉđÙøćąĀŤĀøČĂÿĆÜđÙøćąĀŤ 

 � Āöć÷ëċÜ ÿĆööîćĀøČĂēÙøÜÜćî 

 �, � Āöć÷ëċÜ Öćøðøą÷čÖêŤìćÜđÙöĊ 

  ǰǰǰǰǰǰ� ǰǰǰĀöć÷ëċÜ ǰǰǰǰǰǰðäĉïĆêĉÖćøđÙöĊ 

Ùö��� ĀĆü×šĂóĉđýþìćÜđÙöĊüĉđÙøćąĀŤ �(1-2-3) 

CH��� Selected  Topics in  Analytical  Chemistry   

Ùö��� đìÙîĉÙÖćøĒ÷Öÿćøǰ �(2-2-5) 

CH��� Separation  Techniques  

Ùö��� đìÙîĉÙēÙøöćēìÖøćôŘ×ĆĚîÿĎÜ �(1-2-3) 

CH��� Advanced Chromatographic Techniques  
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 �����ǰǰĒñîÖćøýċÖþćǰ 

 ������� ĀúĆÖÿĎêøĒïïǰ� đðŨîĒñîÖćøýċÖþćìĊęđîšîÖćøüĉÝĆ÷ēé÷öĊÖćøìĈðøĉââćîĉóîíŤ 

 Ēïïǰ���ǰÿĈĀøĆïñĎšđ×šćýċÖþćìĊęÿĈđøĘÝÖćøýċÖþćøąéĆïðøĉââćēìǰ 

ðŘìĊęǰ�  õćÙÖćøýċÖþćìĊęǰ� ðŘìĊęǰ�  õćÙÖćøýċÖþćìĊęǰ� 

Ùö��� ÿĆööîćđÙöĊðøą÷čÖêŤǰ� 

ýċÖþćĀĆü×šĂðøĉââćîĉóîíŤ       

ǰĕöŠîĆïĀîŠü÷Öĉê 

 

Ùö��� ÿĆööîćđÙöĊðøą÷čÖêŤǰ�  

ýċÖþćĀĆü×šĂðøĉââćîĉóîíŤ       

ĕöŠîĆïĀîŠü÷Öĉê 

øüöÝĈîüîĀîŠü÷Öĉê ǰǰǰǰǰ- ĀîŠü÷Öĉê øüöÝĈîüîĀîŠü÷Öĉê ǰǰǰǰ- ĀîŠü÷Öĉê 

ðŘìĊęǰ� ǰõćÙÖćøýċÖþćìĊęǰ� ðŘìĊęǰ�  õćÙÖćøýċÖþćìĊęǰ� 

Ùö���ǰÿĆööîćđÙöĊðøą÷čÖêŤǰ�        ǰĕöŠîĆïĀîŠü÷Öĉê Ùö��� ÿĆööîćđÙöĊðøą÷čÖêŤǰ�        ĕöŠîĆïĀîŠü÷Öĉê 

ðóé���ǰðøĉââćîĉóîíŤøąéĆï ǰǰǰǰǰ�� ĀîŠü÷Öĉê ðóé���ǰðøĉââćîĉóîíŤøąéĆï ǰǰǰǰ�� ĀîŠü÷Öĉê 

ðøĉââćđĂÖǰ	đÿîĂđÙšćēÙøÜýċÖþćðøĉââćîĉóîíŤ
 ðøĉââćđĂÖ  

øüöÝĈîüîĀîŠü÷Öĉê ǰǰǰǰǰ��ǰĀîŠü÷Öĉê øüöÝĈîüîĀîŠü÷Öĉê �� ĀîŠü÷Öĉê 

ðŘìĊęǰ�  õćÙÖćøýċÖþćìĊęǰ� ðŘìĊęǰ�  õćÙÖćøýċÖþćìĊęǰ� 

ðóé���ǰðøĉââćîĉóîíŤøąéĆï

ðøĉââćđĂÖ 

ǰǰǰǰǰ�� ĀîŠü÷Öĉê ðóé���ǰðøĉââćîĉóîíŤøąéĆï

ðøĉââćđĂÖ 

�� ĀîŠü÷Öĉê 

øüöÝĈîüîĀîŠü÷Öĉê ǰǰǰǰǰ�� ĀîŠü÷Öĉê øüöÝĈîüîĀîŠü÷Öĉê �� ĀîŠü÷Öĉê 

îĉÿĉêìĊęđ×šćýċÖþćĔîĀúĆÖÿĎêøĒïïǰ��� êšĂÜđ×šćøŠüöüĉßćÿĆööîćìčÖøć÷üĉßćĔîĀúĆÖÿĎêøǰĒúąđ×šćýċÖþćĀöüéüĉßćđúČĂÖÖúčŠöüĉßć

đÙöĊðøą÷čÖêŤìĊęÝĈđðŨîêŠĂÖćøìĈüĉÝĆ÷×ċĚîĂ÷ĎŠÖĆïéčú÷óĉîĉÝ×ĂÜÙèąÖøøöÖćøïøĉĀćøĀúĆÖÿĎêø 

 ������� ĀúĆÖÿĎêøĒïï � ǰđðŨîĒñîÖćøýċÖþćìĊęđîšîÖćøüĉÝĆ÷ēé÷öĊÖćøìĈðøĉââćîĉóîíŤĒúą

ÖćøýċÖþćøć÷üĉßćđóĉęöđêĉöǰ 

  Ēïïǰ���ǰÿĈĀøĆïñĎšđ×šćýċÖþćìĊęÿĈđøĘÝÖćøýċÖþćøąéĆïðøĉââćēìǰ 

ðŘìĊęǰ�  õćÙÖćøýċÖþćìĊęǰ� ðŘìĊęǰ�  õćÙÖćøýċÖþćìĊęǰ� 

üĉßćđúČĂÖ       ǰǰǰǰǰ� ĀîŠü÷Öĉê Ùö��� ÿĆööîćđÙöĊðøą÷čÖêŤǰ�       ǰǰǰ� ĀîŠü÷Öĉê 

Ùö��� ðŦâĀćóĉđýþ       ǰǰǰǰǰ� ĀîŠü÷Öĉê Ùö771 đÙšćēÙøÜÜćîüĉÝĆ÷ĔĀöŠìćÜđÙöĊ

ðøą÷čÖêŤ 

2 ĀîŠü÷Öĉê 

Ùö��� ÿĆööîćđÙöĊðøą÷čÖêŤǰ�        ǰǰǰǰǰ� ĀîŠü÷Öĉê üĉßćđúČĂÖ       ǰǰǰ3 ĀîŠü÷Öĉê 

øüöÝĈîüîĀîŠü÷Öĉê ǰǰǰǰǰ� ĀîŠü÷Öĉê øüöÝĈîüîĀîŠü÷Öĉê ǰǰǰ6 ĀîŠü÷Öĉê 

ðŘìĊęǰ�  õćÙÖćøýċÖþćìĊęǰ� ðŘìĊęǰ� õćÙÖćøýċÖþćìĊęǰ� 

Ùö���ǰÿĆööîćđÙöĊðøą÷čÖêŤǰ�       ǰǰǰǰǰ� ĀîŠü÷Öĉê ðóé���ǰðøĉââćîĉóîíŤøąéĆï 

ðøĉââćđĂÖ 

ǰǰǰǰǰ� ĀîŠü÷Öĉê 

ðóé���ǰðøĉââćîĉóîíŤøąéĆï ǰǰǰǰǰ� ĀîŠü÷Öĉê 

ðøĉââćđĂÖǰ	đÿîĂđÙšćēÙøÜýċÖþćðøĉââćîĉóîíŤ
   

øüöÝĈîüîĀîŠü÷Öĉê ǰǰǰǰǰ�� ĀîŠü÷Öĉê øüöÝĈîüîĀîŠü÷Öĉê 9 ĀîŠü÷Öĉê 
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ðŘìĊęǰ�  õćÙÖćøýċÖþćìĊęǰ� ðŘìĊęǰ� õćÙÖćøýċÖþćìĊę � 

ðóé���ǰðøĉââćîĉóîíŤøąéĆï

ðøĉââćđĂÖ 

ǰǰǰǰ� ĀîŠü÷Öĉê ðóé���ǰðøĉââćîĉóîíŤøąéĆï 

ðøĉââćđĂÖ 

ǰ� ĀîŠü÷Öĉê 

øüöÝĈîüîĀîŠü÷Öĉê ǰǰǰǰ� ĀîŠü÷Öĉê øüöÝĈîüîĀîŠü÷Öĉê ǰ� ĀîŠü÷Öĉê 

 Ēïïǰ���ǰÿĈĀøĆïñĎšđ×šćýċÖþćìĊęÿĈđøĘÝÖćøýċÖþćøąéĆïðøĉââćêøĊ 

ðŘìĊęǰ�  õćÙÖćøýċÖþćìĊęǰ� ðŘìĊęǰ�  õćÙÖćøýċÖþćìĊęǰ� 

üĉßćđúČĂÖ       ǰ8 ĀîŠü÷Öĉê üĉßćđúČĂÖ       ǰ6 ĀîŠü÷Öĉê 

Ùö��� ðŦâĀćóĉđýþ       ǰ� ĀîŠü÷Öĉê 

Ùö��� ÿĆööîćđÙöĊðøą÷čÖêŤǰ1       ǰ� ĀîŠü÷Öĉê 

øüöÝĈîüîĀîŠü÷Öĉê ǰ8 ĀîŠü÷Öĉê øüöÝĈîüîĀîŠü÷Öĉê ǰ9 ĀîŠü÷Öĉê 

ðŘìĊęǰ�  õćÙÖćøýċÖþćìĊęǰ� ðŘìĊęǰ�  õćÙÖćøýċÖþćìĊęǰ� 

üĉßćđúČĂÖ       ǰ� ĀîŠü÷Öĉê Ùö��3 ÿĆööîćđÙöĊðøą÷čÖêŤǰ3       ǰ� ĀîŠü÷Öĉê 

Ùö��2 ÿĆööîćđÙöĊðøą÷čÖêŤǰ2       1 ĀîŠü÷Öĉê 

Ùö771 đÙšćēÙøÜÜćîüĉÝĆ÷ĔĀöŠìćÜđÙöĊ

ðøą÷čÖêŤ 

ǰ2 ĀîŠü÷Öĉê 

øüöÝĈîüîĀîŠü÷Öĉê � ĀîŠü÷Öĉê øüöÝĈîüîĀîŠü÷Öĉê ǰ� ĀîŠü÷Öĉê 

ðŘìĊęǰ�  õćÙÖćøýċÖþćìĊęǰ� ðŘìĊęǰ� õćÙÖćøýċÖþćìĊęǰ� 

Ùö��4 ÿĆööîćđÙöĊðøą÷čÖêŤǰ4      ǰ�ǰĀîŠü÷Öĉê ðóé���ǰðøĉââćîĉóîíŤøąéĆïǰǰ 

ðøĉââćđĂÖ 

ǰǰ�� ĀîŠü÷Öĉê 

ðóé���ǰðøĉââćîĉóîíŤøąéĆïǰǰ ǰǰ�� ĀîŠü÷Öĉê 

ðøĉââćđĂÖǰ	đÿîĂđÙšćēÙøÜýċÖþćðøĉââćîĉóîíŤ
   

øüöÝĈîüîĀîŠü÷Öĉê ǰ��ǰĀîŠü÷Öĉê øüöÝĈîüîĀîŠü÷Öĉê ǰ�2 ĀîŠü÷Öĉê 

ðŘìĊęǰ�  õćÙÖćøýċÖþćìĊęǰ� ðŘìĊęǰ�  õćÙÖćøýċÖþćìĊęǰ� 

ðóé���ǰðøĉââćîĉóîíŤøąéĆï 

ðøĉââćđĂÖ 

ǰǰ�� ĀîŠü÷Öĉê ðóé���ǰðøĉââćîĉóîíŤøąéĆïǰǰ

ðøĉââćđĂÖ 

ǰǰ�� ĀîŠü÷Öĉê 

øüöÝĈîüîĀîŠü÷Öĉê �� ĀîŠü÷Öĉê øüöÝĈîüîĀîŠü÷Öĉê ��ǰĀîŠü÷Öĉê 
 

  �����ǰǰÙĈĂíĉïć÷øć÷üĉßćǰ 

  �������ǰüĉßćïĆÜÙĆï 

Ùö��� ðŦâĀćóĉđýþ �(1-2-3) 

CH��� Special Problems  

ýċÖþćĒúąüĉđÙøćąĀŤðŦâĀćóĉđýþǰĀĆü×šĂìĊęîŠćÿîĔÝĒúąìĆîÿöĆ÷ìćÜÿć×ćüĉßćđÙöĊðøą÷čÖêŤǰ

đóČęĂòřÖÖćøÙšîÙüšćïìÙüćöĒúąüĉđÙøćąĀŤðŦâĀćĂ÷ŠćÜöĊøąïï 

Study and analyze of special problems, interesting and up-to-date topics in 

applied chemistry to practice searching articles and analyzing problems systematically 
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Ùö��� ÿĆööîćđÙöĊðøą÷čÖêŤǰ� �(�-�-�) 

CH��� Seminar in Applied Chemistry I  

ÿĆööîćìćÜüĉßćÖćøĔîĀĆü×šĂìĊęîŠćÿîĔÝìćÜđÙöĊðøą÷čÖêŤĒúąđìÙîĉÙĔĀöŠìćÜđÙöĊ ǰÖćøòřÖ

ìĆÖþąÖćøîĈđÿîĂĒúąÖćøêĂïÙĈëćöìćÜüĉßćÖćø 

Seminar on interesting topics in applied chemistry and new techniques in 

chemistry.ǰPresentation skill training and academic questions answering. 

Ùö��� ÿĆööîćđÙöĊðøą÷čÖêŤǰ2 �(�-�-�) 

CH��� Seminar in Applied Chemistry II  

ÿĆööîćìćÜüĉßćÖćøĔîĀĆü×šĂìĊęđÖĊę÷ü×šĂÜÖĆïÜćîĔîĀĆü×šĂðøĉââćîĉóîíŤ ÖćøóĆçîćìĆÖþą

ÖćøîĈđÿîĂǰĒúąÖćøêĂïÙĈëćöìćÜüĉßćÖćø 

Seminar on work-related topics on the topic of the thesis.ǰPresentation skill 

development and academic questions answering. 

Ùö��� ÿĆööîćđÙöĊðøą÷čÖêŤǰ3 �(�-�-�) 

CH��� Seminar in Applied Chemistry III  

ÿĆööîćìćÜüĉßćÖćøēé÷øć÷ÜćîÙüćöÖšćüĀîšć×ĂÜðøĉââćîĉóîíŤǰÙøĆĚÜìĊęǰ�  

Seminar by reporting the progress of the thesis in the first time. 

Ùö��� ÿĆööîćđÙöĊðøą÷čÖêŤǰ4 �(�-�-�) 

CH��� Seminar in Applied Chemistry VI  

ÿĆööîćìćÜüĉßćÖćøēé÷øć÷ÜćîÙüćöÖšćüĀîšć×ĂÜðøĉââćîĉóîíŤǰÙøĆĚÜìĊęǰ� 

Seminar by reporting the progress of the thesis in the second time. 

Ùö771 đÙšćēÙøÜÜćîüĉÝĆ÷ĔĀöŠìćÜđÙöĊðøą÷čÖêŤ ǰǰǰǰǰǰǰǰǰ �(�-�-�) 

CH771      Original Research Proposal in Applied Chemistryǰ 

ÖćøîĈđÿîĂĒúąüĉđÙøćąĀŤðøąđéĘîðŦâĀćìĊęÿøšćÜ×ċĚîÝćÖÖćøêĉéêćöÙüćöÖšćüĀîšćìćÜüĉßćÖćø

ĒúąÖćøüĉÝĆ÷ìćÜđÙöĊðøą÷čÖêŤ  ÖćøĂĂÖĒïïĒúąîĈđÿîĂēÙøÜÜćîüĉÝĆ÷ĔĀöŠìĊęÿćöćøëîĈöćðøą÷čÖêŤđóČęĂĔĀš

đÖĉéðøąē÷ßîŤêŠĂđýøþåÖĉÝĒúąÿĆÜÙöïîóČĚîåćî×ĂÜÝøĉ÷íøøöĒúąĀúĆÖüĉßćÖćøìĊęđĀöćąÿö ǰĒúąĂõĉðøć÷

øŠüöÖĆîøąĀüŠćÜîĉÿĉêĒúąĂćÝćø÷Ťǰ 

  Presentation and analysis of issues generated by monitoring the progress in 

applied chemistry research. Design and presentation of new research projects and 

discusion amoung students and teachersǰthat can be applied to benefit the economy and 

society on the basis of appropriate ethics and academic principles. 
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�������ǰüĉßćđúČĂÖ 

ÖúčŠöüĉßćđÙöĊðøą÷čÖêŤ 

Ùö571 ÖćøÝĆéÖćøÙüćöðúĂéõĆ÷ĔîĀšĂÜðäĉïĆêĉÖćøüĉÝĆ÷ 2(1-2-3) 

CH571 Safety Management in the Research Laboratory  

ÖøèĊýċÖþćÖćøđÖĉéĂčïĆêĉđĀêčđÖĊę÷üÖĆïÿćøđÙöĊǰ ÙüćöøĎšéšćîÖãĀöć÷ǰ óøąøćßïĆââĆêĉÙüćö

ðúĂéõĆ÷ǰ ĂćßĊüĂîćöĆ÷ǰ ĒúąÿõćóĒüéúšĂöĔîÖćøìĈÜćîǰ ĒúąöćêøćåćîÙüćöðúĂéõĆ÷ĔîĀšĂÜðäĉïĆêĉǰ

öĂÖǰ ����-����ǰ øüöëċÜĒîüðäĉïĆêĉĒúąøąïïÖćøðøąđöĉîĀšĂÜðäĉïĆêĉÖćøêćööćêøćåćîǰ ESPReL  

ÙĎŠöČĂöćêøåćîÖćøðäĉïĆêĉÜćîǰ ÖćøïŠÜßĊĚÙüćöđðŨîĂĆîêøć÷ǰ ÖćøðøąđöĉîÙüćöđÿĊę÷ÜĒúąÖćøÝĆéÖćøÙüćö

đÿĊę÷ÜǰĒñî÷ÖøąéĆïÙüćöðúĂéõĆ÷ĔîĀšĂÜðäĉïĆêĉÖćøǰĒúąÖćøêøüÝêĉéêćöõć÷Ĕî 

 Case studies of chemical accidents, knowledge on laws, occupational 

safety, health and environment act, laboratory safety standard of TISI 2677-2015, 

guidelines and systems of laboratory assessment according to ESPReL, standards of 

operations, hazard identification, risk assessement and risk management, laboratory 

safety improvement plan and internal audit. 

Ùö��� Ýøĉ÷íøøöÖćøüĉÝĆ÷ Ýøø÷ćïøøèĒúąìøĆó÷ŤÿĉîìćÜðŦââć �(�-�-�) 

CH��� Research Ethics, Code of Conduct and Intellectual Property for Research 

Ýøĉ÷íøøöÖćøüĉÝĆ÷ǰÝøø÷ćïøøèÖćøüĉÝĆ÷ǰÖãĀöć÷éšćîìøĆó÷ŤÿĉîìćÜðŦââćìĊęđðŨîÿćÖúǰ

úĉ×ÿĉìíĉĝǰÿĉìíĉïĆêøǰìøĆó÷ŤÿĉîìćÜðŦââćìćÜđÙöĊǰ 

Research ethics, code of conduct in research, international intellectuall 

property, copyright, patent, intellectual property in chemistry. 

Ùö��� Öćøðøą÷čÖêŤđÙöĊĔîîćēîđìÙēîēú÷Ċ �(1-2-3) 

CH��� Applications of Chemistry in Nanotechnology  

ĀúĆÖÖćøðøą÷čÖêŤÙüćöøĎšìćÜđÙöĊÖĆïîćēîđìÙēîēú÷ĊǰÿöïĆêĉìćÜÖć÷õćóĒúąÿöïĆêĉìćÜđÙöĊ

×ĂÜĂîčõćÙĔîøąéĆïîćēîǰüĉíĊÖćøÿĆÜđÙøćąĀŤĂîčõćÙøąéĆïîćēî ĒúąÖćøðøą÷čÖêŤĔßšìćÜÖćøüĉđÙøćąĀŤ 

Application of chemistry for nanotechnology, physical and chemical 

properties of nanoparticles, methods for nanoparticle synthesis, and applications for 

detection. 

Ùö77� đÙöĊÿĊđ×Ċ÷ü �(�-�-�) 

CH77�      Green Chemistryǰ 

ĀúĆÖÖćøĒúąđìÙēîēú÷ĊÖćøüĉđÙøćąĀŤøąéĆïĕöēÙøĒúąîćēîǰǰìćÜđúČĂÖĔîÖćøĔßšÿćøđÙöĊìĊęöĊ

ÙüćöđðŨîóĉþîšĂ÷ĒúąÖćøĔßšêĆüđøŠÜðäĉÖĉøĉ÷ćìćÜßĊüõćóĒïïĕöŠÖøąìïÖĆïÿĉęÜĒüéúšĂö 

Principles and technologies of microscale and nanoscale analysis, alternative 

choices for using less toxic chemicals and environmental-friendly biocatalysts. 
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Ùö��� ÖćøüĉđÙøćąĀŤđÖĊę÷üÖĆïÿĉęÜĒüéúšĂö×ĆĚîÿĎÜ                                                   �(�-�-�)  

CH���     ǰAdvanced Environmental Analysisǰ 

ĀĆü×šĂĔĀöŠ×ĂÜđìÙîĉÙĕôôŜćđÙöĊǰēÙøöćēìÖøćôŘǰĒúąǰÿđðÖēìøÿēÖðŘǰĔîÖćøüĉđÙøćąĀŤ

ĂÜÙŤðøąÖĂïĂîĉîìøĊ÷ŤĒúąĂÜÙŤðøąÖĂïĂĉîìøĊ÷ŤĔîêĆüĂ÷ŠćÜÿĉęÜĒüéúšĂöǰ 

Current issues of electrochemical, chromatographic and spectroscopic 

techniques for analysis of inorganic and organic compositions in environmental 

samples. 

Ùö774 đÙöĊßĊüüĉì÷ć �(�-�-�) 

CH774 Chemical Biology   

óČĚîåćîĂèĎßĊüüĉì÷ćÿĈĀøĆïîĆÖđÙöĊǰÖćøðøą÷čÖêŤĔßšÙüćöøĎšìćÜđÙöĊĔîÖćøýċÖþćĒúąÙüïÙčö

øąïïìćÜßĊüõćóǰÖćøĔßšēöđúÖčú×îćéđúĘÖĒúąßĊüēöđúÖčúĔîÖćøýċÖþćìćÜđÙöĊßĊüüĉì÷ćǰđÙöĊóĆîíčÖøøöǰ

đÙöĉÙĆúēðøêĊēĂöĉÖÿŤǰđöêćēïēúöĉÖÿŤǰÖćøĂĂÖĒïïĒúąéĆéĒðúÜēðøêĊîǰÖćøðøą÷čÖêŤìćÜđÙöĊìĊęĔßšĔî

ßĊüüĉì÷ćēöđúÖčúĒúąÖćøĒóì÷ŤǰđìÙîĉÙìćÜđÙöĊßĊüüĉì÷ćÿöĆ÷ĔĀöŠĒúąĀĆü×šĂÜćîüĉÝĆ÷ìĊęđÖĊę÷ü×šĂÜ 

Fundamental of molecular biology for chemists, applications of chemical 

knowledge to study and control biological systems, using small molecules in chemical 

biology, chemical genetics, chemical proteomics, metabolomics, design and 

modification of proteins, applications of chemistry in molecular biology and medicine, 

modern techniques in chemical biology and related research topics. 

Ùö��� Öćøðøą÷čÖêŤđÙöĊđßĉÜôŗÿĉÖÿŤĔîüĉì÷ćýćÿêøŤßĊüõćó �(1-2-3) 

CH���     ǰApplications of Physical Chemistry in Biological Sciencesǰ 

ýċÖþćēÙøÜÿøšćÜĒúąÖúĕÖÖćøđÖĉéðäĉÖĉøĉ÷ć×ĂÜÿćøßĊüēöđúÖčúǰēé÷ĔßšđìÙîĉÙìćÜÿđðÖēìøÿ

ēÖðŘĒúąđÙöĊÙĂöóĉüđêĂøŤǰ   

Study the structure and reaction mechanism of biomolecules using 

spectroscopy and computational chemistry techniques. 

Ùö�76 ÖćøĂĂÖĒïïĒúąÙšîóï÷ć �(1-2-3) 

CH�76     ǰDrug Design and Discoveryǰ 

ÖćøÙšîĀćÿćøĂĂÖùìíĉĝìćÜßĊüõćóđóČęĂĔßšđðŨîÿćøêšîĒïïĔîÖćøóĆçîćđðŨî÷ćêĆüĔĀöŠǰǰ

ÖúĕÖÖćøĂĂÖùìíĉĝĒúąÙüćöÿĆöóĆîíŤøąĀüŠćÜÿĎêøēÙøÜÿøšćÜÖĆïùìíĉĝßĊüõćó×ĂÜÿćøǰüĉíĊÖćøĂĂÖĒïïǰǰ

ÖćøÿĆÜđÙøćąĀŤǰǰĒúąÖćøüĉđÙøćąĀŤēé÷ÖćøïĎøèćÖćøÙüćöøĎšìćÜđÙöĊ 

The search for bioactive compounds to be used as prototypes for the 

development of new drugs. Mechanism of action and relationship between the 

structural formula and biological activity of the substance. Design methods for 

synthesis and analysis by integrating chemical knowledge. 
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Ùö7�� ÖćøĂĂÖĒïïÖćøìéúĂÜìćÜđÙöĊ �(�-�-�) 

CH7��  Experimental Design in Chemistry  

ÖćøĂĂÖĒïïÖćøüĉÝĆ÷ĒúąìéúĂÜđÞóćąđøČęĂÜêćöÙüćöÿîĔÝǰđóČęĂđóĉęöìĆÖþąĒúąÙüćö

ßĈîćâĔîÖćøìéúĂÜĒïïðøą÷čÖêŤēé÷îĈđÙøČęĂÜöČĂĒúąđìÙîĉÙöćðøą÷čÖêŤĔßš 

Design research and experiments based on interests to increase skills and 

expertise in applied experiments by applying tools and techniques. 

 

 ÖúčŠöüĉßćđÙöĊĂîĉîìøĊ÷Ť  

Ùö��� đÙöĊ×ĂÜÿćøđßĉÜàšĂîēúĀąĂĉîìøĊ÷Ť×ĂÜēúĀąĒìøîàĉßĆî �(2-2-5) 

CH��� Chemistry of Organo-transition Metal Complexes  

ēÙøÜÿøšćÜĒúąÖćøÿøšćÜóĆîíąĔîÿćøđßĉÜàšĂîēúĀąĂĉîìøĊ÷Ť×ĂÜēúĀąĒìøîÿĉßĆîǰüĉíĊÖćø

ÿĆÜđÙøćąĀŤǰēé÷ÝĈĒîÖêćößîĉé×ĂÜúĉĒÖîéŤĒúąÖćøÿøšćÜóĆîíąǰðäĉÖĉøĉ÷ć×ĂÜÿćøĂĉîìøĊ÷ŤÖĆïēúĀąĒìøî

ÿĉßĆîǰðäĉÖĉøĉ÷ćÖćøđêĉöǰÖćøÖĈÝĆéĒúąðäĉÖĉøĉ÷ćÖćøĒúÖđðúĊę÷îǰÖćøðøą÷čÖêŤ×ĂÜÿćøđßĉÜàšĂîēúĀą

ĂĉîìøĊ÷Ť×ĂÜēúĀąĒìøîÿĉßĆîǰĔîéšćîüĆÿéčýćÿêøŤǰìćÜÖćøĒóì÷ŤǰđÙöĊĂčêÿćĀÖøøö 

Structure and bonding in organometallic complexes, synthetic method by 

classified the type of ligand and bond formation, Interactions of organic substances 

with transition metals, addition reaction, removal and exchange reaction, application of 

metal-organic complexes of transition metals in material, medical and industry. 

Ùö��� ÝúîóúýćÿêøŤĒúąÖúĕÖ×ĂÜðäĉÖĉøĉ÷ćĔîđÙöĊĂîĉîìøĊ÷Ť �(2-2-5) 

CH��� Kinetics and Mechanisms of Reactions in Inorganic Chemistry  

ĀúĆÖÖćø×ĂÜÝúîóúýćÿêøŤĒúąÖúĕÖ×ĂÜðäĉÖĉøĉ÷ćđÙöĊǰǰðäĉÖĉøĉ÷ćĂĂÖàĉđéßĆî -øĊéĆÖßĆîǰǰ

ðäĉÖĉøĉ÷ćĒìîìĊę×ĂÜÿćøðøąÖĂïĂîĉîìøĊ÷ŤìĊęöĊēÙøÜÿøšćÜĒïïÝĆêčøĆÿøąîćïĒúąĒïïìøÜĒðéĀîšćǰǰĒúą

ÖćøîĈĕððøą÷čÖêŤ 

Principles of kinetics and mechanisms of chemical reactions, oxidation-

reduction reaction, displacement reaction of inorganic compounds with square planar 

and octahedral structure and its applications. 

Ùö612 ĀĆü×šĂóĉđýþìćÜđÙöĊĂîĉîìøĊ÷Ťǰǰǰǰǰǰǰǰǰǰǰǰǰǰǰǰǰǰǰ                               �(1-2-3) 

CH612 Selected Topics in Inorganic Chemistry  

ÙüćöÖšćüĀîšćìćÜìùþãĊĒúąÜćîüĉÝĆ÷ìĊęÿĈÙĆâĔîðŦÝÝčïĆîìćÜđÙöĊĂîĉîìøĊ÷ŤǰǰđÙöĊĂîĉîìøĊ÷Ť

ðøą÷čÖêŤ ĒúąÖćøðøą÷čÖêŤĔîÖćøýċÖþćÙšîÙüšćìćÜüĉßćÖćø 

Theoretical advance and highlighted research in inorganic chemistry, applied 

inorganic chemistry and applications in academic researches. 
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Ùö��� đÙöĊßĊüĂîĉîìøĊ÷Ť �(�-�-�) 

CH��� Bioinorganic Chemistry  

ïìïćìĒúąñúÖøąìï×ĂÜĕĂĂĂî×ĂÜēúĀąêŠĂÿĉęÜöĊßĊüĉêǰÖćøýċÖþćÿćøßĊüēöđúÖčúìĊęöĊēúĀą

đðŨîĂÜÙŤðøąÖĂïǰđöìćïĂúĉàċöĒúąÿöïĆêĉÖćøđðŨî÷ć×ĂÜĕĂĂĂî×ĂÜēúĀą 

The role and effect of metal ions on living organisms, study ofǰǰ

biomolecules containing metal, metabolism and medicinal properties of metal ions. 

  

ÖúčŠöüĉßćđÙöĊĂĉîìøĊ÷Ť 

 

Ùö521 đÙöĊ×ĂÜÿćøđăđìĂēøĕàÙúĉÖĒúąÖćøðøą÷čÖêŤ 2(2-0-4) 

CH521 Heterocyclic Chemistry and Applications  

ēÙøÜÿøšćÜǰÿöïĆêĉìćÜđÙöĊĒúąìćÜÖć÷õćó×ĂÜÿćøđăđìĂēøĕàÙúĉÖǰÖćøĀćēÙøÜÿøšćÜǰÖćø

ÿĆÜđÙøćąĀŤǰĒúąÖćøðøą÷čÖêŤĔîÜćîüĉÝĆ÷ǰßĊüĉêðøąÝĈüĆîǰĒúąĂčêÿćĀÖøøö 

Structure, chemical and physical properties of heterocyclic compounds, 

structure elucidation, synthesis and applications in research, daily uses and industry. 

Ùö524 ñúĉêõĆèæŤíøøößćêĉĒúąÖćøðøą÷čÖêŤ 2(2-0-4) 

CH524 Natural Products and Applications  

ðøąđõì×ĂÜÿćøñúĉêõĆèæŤíøøößćêĉĒúąùìíĉĝìćÜßĊüõćóǰÖøąïüîÖćøßĊüÿĆÜđÙøćąĀŤǰǰÖćø

ĀćÿĎêøēÙøÜÿøšćÜǰÖćøÿĆÜđÙøćąĀŤĒúąÖćøđðúĊę÷îĒðúÜ×ĂÜÿćøñúĉêõĆèæŤíøøößćêĉìĊęîŠćÿîĔÝǰĒúąÖćø

ðøą÷čÖêŤĔßšñúĉêõĆèæŤíøøößćêĉìćÜéšćîĂćĀćøđóČęĂÿč×õćóǰ÷ćǰÖćøđÖþêøǰĒúąĂčêÿćĀÖøøö 

Classes of natural products and their biological activities, biosynthesis, structure 

elucidation, synthesis and structure modifications of interesting natural products, and 

applications of natural products in health food, medicine, agriculture and industry. 

Ùö��� đìÙîĉÙìćÜÿđðÖēìøÿēÖðŘĔîđÙöĊĂĉîìøĊ÷Ť �(2-2-5) 

CH��� Spectroscopic Techniques in Organic Chemistry  

ĀúĆÖÖćøìćÜÿđðÖēìøÿēÖðŘǰĔîÖćøóĉÿĎÝîŤēÙøÜÿøšćÜ×ĂÜÿćøðøąÖĂïĂĉîìøĊ÷ŤǰđìÙîĉÙ

ĂĉîôøćđøéÿđðÖēìøÿēÖðŘǰđìÙîĉÙîĉüđÙúĊ÷øŤĒöÖđîêĉÖđøēàĒîîàŤÿđðÖēìøÿēÖðŘǰđìÙîĉÙĒöÿÿđðÖēìøđö

êøĊĒúąÖćøðøą÷čÖêŤĔßš 

Spectroscopic principles for structure determination of organic compounds. 

infrared spectroscopy technique, nuclear magnetic resonance spectroscopy technique, 

mass spectrometry technique and their applications. 

Ùö��� ðäĉÖĉøĉ÷ćđÙöĊĂĉîìøĊ÷Ť×ĆĚîÿĎÜǰĒúąÖúĕÖ×ĂÜðäĉÖĉøĉ÷ć �(2-2-5) 

CH��� Advanced Organic Reactions and Mechanism  

ðäĉÖĉøĉ÷ćđÙöĊĂĉîìøĊ÷ŤÿöĆ÷ĔĀöŠǰðäĉÖĉøĉ÷ćđóĂøĉĕàÙúĉÖǰðäĉÖĉøĉ÷ćìćÜĒÿÜǰÿćøöĆí÷ĆîêøŤ×ĂÜ
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ðäĉÖĉøĉ÷ćǰÖćøðøą÷čÖêŤĔßšēúĀąìøćîàĉßĆîĔîđÙöĊĂĉîìøĊ÷ŤǰĀúĆÖÿĈÙĆâĔîÖćøóĉÝćøèćÖúĕÖ×ĂÜðäĉÖĉøĉ÷ć

đÙöĊĂĉîìøĊ÷ŤǰñúìćÜÿđêĂøĉēĂĂĉđúĘÖìøĂîĉÖÿŤǰÝúîóúýćÿêøŤ×ĂÜĕĂēàēìðǰÙüćöÿĆöóĆîíŤøąĀüŠćÜ

ēÙøÜÿøšćÜĒúąÙüćöüŠĂÜĕü×ĂÜðäĉÖĉøĉ÷ć 

Modern organic reactions, pericyclic reactions, photochemical reactions, 

reactive species, applications of organotransition metals in organic chemistry, 

determining organic reaction mechanisms, stereoelectronic effects, kinetic isotope 

effects, structure and chemical reactivity relationships. 

Ùö��� ÖćøÿĆÜđÙøćąĀŤìćÜđÙöĊĂĉîìøĊ÷Ť×ĆĚîÿĎÜ �(�-�-�) 

CH��� Advanced Organic Synthesis  

ÙüćöÖšćüĀîšć×ĂÜüĉíĊÿĆÜđÙøćąĀŤÿćøĂĉîìøĊ÷ŤĔîðŦÝÝčïĆîǰÖćøüĉđÙøćąĀŤĒúąÖćøüćÜĒñî

ÿĆÜđÙøćąĀŤÿćøĂĉîìøĊ÷ŤĒïï÷šĂîÖúĆïǰđóČęĂĕðÿĎŠēöđúÖčúđðŜćĀöć÷ǰđÙöĊÙĂöïĉđîìĂđøĊ÷úĒúąÖćøðøą÷čÖêŤĔßš

ĔîÖćøÿĆÜđÙøćąĀŤ÷ćǰÖćøêĉéêćöðäĉÖĉøĉ÷ćĔîüĆäõćÙ×ĂÜĒ×ĘÜēé÷đìÙîĉÙÿđðÖēìøÿēÖðŘǰđÙöĊßĊüĂĉîìøĊ÷Ťǰ

ĒúąÖćøðøą÷čÖêŤĔßšđÙöĊĂĉîìøĊ÷ŤĔîìćÜßĊüõćó 

Advanced methods of organic synthesis, retrosynthetic analysis, 

combinatorial chemistry and applications in drug synthesis, monitoring solid-phase 

reactions by using spectroscopic methods, bioorganic chemistry, and applications of 

organic chemistry in biology. 

Ùö��� ĀĆü×šĂóĉđýþìćÜđÙöĊĂĉîìøĊ÷Ť �(1-2-3) 

CH��� Selected Topics in Organic Chemistry  

ÙüćöÖšćüĀîšćìćÜìùþãĊĒúąÜćîüĉÝĆ÷ìĊęÿĈÙĆâìćÜđÙöĊĂĉîìøĊ÷ŤǰđÙöĊĂĉîìøĊ÷ŤßĊüõćóǰǰđÙöĊ

ĂĉîìøĊ÷Ťðøą÷čÖêŤǰĒúąÖćøðøą÷čÖêŤĔîÖćøýċÖþćÙšîÙüšćìćÜüĉßćÖćøǰ 

Theoretical advance and highlighted research in organic chemistry, 

bioorganic chemistry, applied organic chemistry and applications in academic 

researches. 

 

ÖúčŠöüĉßćđÙöĊđßĉÜôŗÿĉÖÿŤ 

Ùö��� đÙöĊÙĈîüèđßĉÜðøą÷čÖêŤ �(�-�-�) 

CH��� Applied Computational Chemistry  

ÖćøĂĂÖĒïïǰóĆçîćǰĒúąìĈîć÷ÿöïĆêĉ×ĂÜēöđúÖčúēé÷ĔßšđÙöĊđßĉÜÙĈîüèǰÖúýćÿêøŤ

ēöđúÖčúǰÖćøÙĈîüèĒïïđàöĉđĂöóĉøĉÙĆúǰĒúąÖćøÙĈîüèĒïïĒĂïĂĉîîĉßĉēĂǰìùþäĊôŦÜÖŤßĆîîĆúÙüćö

ĀîćĒîŠîǰĒúąÖćøÝĈúĂÜóúüĆêĉđßĉÜēöđúÖčú 

Design, development and prediction of molecular properties using 

computational chemistry, molecular mechanical, semi-empirical, ab initio calculations, 
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density functional theory and molecular dynamic simulations. 

Ùö��� ĀĆü×šĂóĉđýþìćÜđÙöĊđßĉÜôŗÿĉÖÿŤ �(1-2-3) 

CH��� Selected Topics in Physical Chemistry  

ÖćøüĉđÙøćąĀŤĒúąÿĆÜđÙøćąĀŤïìÙüćöìćÜüĉßćÖćøéšćîđÙöĊđßĉÜôŗÿĉÖÿŤǰđóČęĂîĈöćĔßšĔîÜćîüĉÝĆ÷

ÿć×ćđÙöĊðøą÷čÖêŤ 

Theoretical advance and highlighted research in physical chemistry, and 

applications in academic researches. 

 

 ÖúčŠöüĉßćßĊüđÙöĊ  

Ùö�41 ßĊüđÙöĊĒúąßĊüüĉì÷ćýćÿêøŤøąéĆïēöđúÖčú×ĆĚîÿĎÜ �(�-�-�) 

CH541 Advanced Biochemistry and Molecular Bioscience  

ÿöïĆêĉǰēÙøÜÿøšćÜĒúąüĉëĊđöĒìïĂúĉàċö×ĂÜßĊüēöđúÖčúõć÷ĔîđàúúŤǰÝúîýćÿêøŤĒúąÖúĕÖÖćø

đøŠÜðäĉÖĉøĉ÷ćǰĒúąÖćøðøą÷čÖêŤĔßš×ĂÜđĂîĕàöŤǰđÿëĊ÷øõćóĒúąÖćøüĉđÙøćąĀŤēÙøÜøĎð×ĂÜöĀēöđúÖčúǰÖćø

ìĞćÜćîøŠüöÖĆî×ĂÜßĊüēöđúÖčúǰēÙøÜÿøšćÜǰēÙøÜøĎðǰÖćøÙüïÙčöÖćøëŠć÷Ēïï×ĂÜéĊđĂĘîđĂǰĒúąÖúĕÖ

ĒÿéÜĂĂÖ×ĂÜ÷Ċî 

Chemical properties, structure and metabolic pathways of intracellular 

biomolecules; kinetics catalytic mechanisms and application of enzymes; stability and 

scaffold analysis of macromolecules; the interaction of biomolecules; structure, 

scaffolding, control of DNA replication and mechanisms of gene expression. 

Ùö�4� ßĊüđÙöĊøąéĆïđàúúŤĒúąÖćøÙüïÙčöìćÜßĊüđÙöĊ 3(3-�-6) 

CH54� Cellular Biochemistry and Biochemical Regulation  

ĂÜÙŤðøąÖĂïìćÜßĊüđÙöĊĒúąÖúĕÖÖćøìĈÜćî×ĂÜēÙøÜøŠćÜ×ĂÜđàúúŤǰÿöïĆêĉĒúąÖćø×î

ÿŠÜñŠćîđ÷ČęĂǰÖúĕÖÖćøēĂîëŠć÷ÿĆââćèēé÷ßŠĂÜìćÜñŠćîđ×šćĂĂÖ×ĂÜĕĂĂĂîǰǰǰđĂîĕàöŤêĆüøĆïĒúąÝĊ-ēðøêĊîǰ

ÖćøÿŠÜÿĆââćè×ĂÜđàúúŤĒúąÖúĕÖúÖćøÙüïÙčöǰÖúĕÖøąéĆïēöđúÖčúüĆäÝĆÖø×ĂÜđàúúŤǰĒúąÖćøêć÷×ĂÜ

đàúúŤǰÖćøðøą÷čÖêŤĔßšĀúĆÖÖćøìćÜßĊüđÙöĊêŠĂøąïïõĎöĉÙčšöÖĆîĒúąđàúúŤöąđøĘÜǰ 

Biochemical constituents and mechanism of action of cytoskeleton; 

properties and transport across membranes; mechanisms of signal transduction of gate-

ion channels, receptor enzymes and G-proteins; mechanisms of cell signaling and 

regulation, Molecular mechnisms of cell cycle and cell death, application of 

biochemical principe to immune system and cancer cell. 

Ùö��� đìÙîĉÙđßĉÜïĎøèćÖćøĔîÖćøüĉÝĆ÷ìćÜßĊüđÙöĊǰǰ �	�-�-�
 

CH��� Integrated Techniques in Biochemical Research  

ǰǰǰǰǰǰǰǰǰǰǰǰ ǰǰđìÙîĉÙóČĚîåćîìćÜÝčúßĊüüĉì÷ćĒúąßĊüđÙöĊǰđìÙîĉÙđïČĚĂÜêšîìćÜóĆîíčüĉýüÖøøöǰÖćø
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ðøą÷čÖêŤĔßšüĉíĊìćÜÿđðÖēìøÿēÖðŘǰđìÙîĉÙìćÜēÙøöćēìÖøćôŘĒúąĂĉđúĘÖēìøēôøĊàĉÿÿĈĀøĆïÖćøüĉđÙøćąĀŤ

ĒúąĒ÷ÖÿćøßĊüēöđúÖčú 

Basic techniques in microbiology and biochemistry, basic techniques in 

genetic engineering, application of spectrophotoscopy, chromatography and 

electrophoresis in analyzing and separating biomolecules. 

Ùö��2 ĀĆü×šĂóĉđýþìćÜßĊüđÙöĊ �(1-2-3) 

CH��2 Selected  Topics in  Biochemistry  

ÙüćöÖšćüĀîšćìćÜìùþãĊĒúąÜćîüĉÝĆ÷ĔîðŦÝÝčïĆîÿĈĀøĆïßĊüđÙöĊ ĒúąÖćøðøą÷čÖêŤĔßš 

Current advance in theory and research for biochemistry and the 

applications. 

Ùö�43 ßĊüÿćøÿîđìýýćÿêøŤĒúąßĊüôŗÿĉÖÿŤ×ĂÜēðøêĊîǰǰ �(1-2-3) 

CH�43 Bioinformatics and Protein Biophysics  

Öćøðøą÷čÖêŤĔßšđìÙîĉÙìćÜßĊüÿćøÿîđìýǰåćî×šĂöĎúìćÜßĊüđÙöĊǰĒúąđìÙîĉÙìćÜßĊüđÙöĊđßĉÜ

ôŗÿĉÖÿŤýċÖþćǰÙšîÙüšćìćÜüĉßćÖćøǰĔîÖćøìĈîć÷ÿöïĆêĉǰēÙøÜÿøšćÜĒúąĀîšćìĊę×ĂÜÖøéĂąöĉēîĒúąēðøêĊîǰ

óĆîíąĒúąĒøÜ÷ċéđĀîĊę÷üĔîēÙøÜÿøšćÜ×ĂÜēðøêĊî 

Application of bioinformatics techniques, biochemical databases, and 

physical biochemistry techniques to study and research about predicting for structure 

and function of amino acids and proteins, bonds and interactions in protein structure. 

 

Ùö�44 óĆîíčüĉýüÖøøö �(�-�-�) 

CH�44 Genetic Engineering  

ĀúĆÖÖćøìćÜóĆîíčýćÿêøŤøąéĆïēöđúÖčúǰÖćøðøą÷čÖêŤìćÜóĆîíčüĉýüÖøøöǰÖćøÖúć÷óĆîíčŤǰĒúą

đìÙēîēú÷Ċ×ĂÜ÷Ċî 

Principle of molecular genetic, application of genetic engineering, mutation 

and gene technology. 

Ùö�45 ÝĊēîöĉÖÿŤĒúąēðøêĊēĂöĉÖÿŤ �(�-�-�) 

CH�45 Genomics and Proteomics  

ÙüćöøĎšđïČĚĂÜêšîđÖĊę÷üÖĆïåćî×šĂöĎú÷ĊîĒúąēðøêĊîǰÖćøđðøĊ÷ïđìĊ÷ï÷ĊîǰÝĊēîöǰĒúąÖćø

ðøą÷čÖêŤĔßšđìÙēîēú÷ĊéĊđĂĘîđĂĕöēÙøĂąđú÷ŤǰÖćøĒðøñĆî×ĂÜÝĊēîöĒúąüĉüĆçîćÖćøǰǰÖćøüĉđÙøćąĀŤßîĉé

Ēúąðøĉöćè×ĂÜēðøêĊîĔîÿĉęÜöĊßĊüĉêǰÖćøøąïčßîĉéĒúąúĈéĆïÖøéĂąöĉēîĔîÿć÷ēðøêĊîēé÷đìÙîĉÙìćÜ

ĒöÿÿđðÖēêøđöêøĊ 

Introduction of gene and protein databases, comparative genomics, 

application of microarray technology, genomic variation and evolution, and analysis of 

amino acid and protein sequences, qualitative and quantitative by mass spectrometry 
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techniques. 

Ùö�91 ðäĉïĆêĉÖćøóĆîíčüĉýüÖøøöǰ 2(0-6-0) 

CH�91 Genetic Engineering Laboratory  

Öćøðøą÷čÖêŤĔßšđìÙîĉÙóĊàĊĂćøŤĔîÖćøĒ÷ÖĒúąÖćøđóĉęö×÷ć÷ÖøéîĉüÙúĊĂĉÖǰÖćøÿøšćÜóúćÿöĉ

éúĎÖñÿöĒúąÖćøÙĆéđúČĂÖǰǰÖćøüĉđÙøćąĀŤúĈéĆï×ĂÜéĊđĂĘîđĂéšü÷ÙĂöóĉüđêĂøŤǰÖćøêøüÝÿĂïÖćø

ĒÿéÜĂĂÖ×ĂÜ÷ĊîĒúąēðøêĊîǰĒúąÖćøìĈïøĉÿčìíĉĝēðøêĊîéšü÷đìÙîĉÙēÙøöćēêÖøćôŘ 

Application of PCR technique for separation and amplification of nucleic 

acid, construction of recombinant plasmid and its selection, analysis of DNA sequences 

using computer program, analysis of gene and protein expression and Protein 

purification using chromatographic techniques. 

 

 ÖúčŠöüĉßćđÙöĊüĉđÙøćąĀŤ  

Ùö��� đÙöĊüĉđÙøćąĀŤÿđðÖēìøÿēÖðŘ �(2-2-5) 

CH��� Spectroanalytical Chemistry  

ÿöïĆêĉÖćøéĎéÖúČîĒúąÖćøÙć÷ÙúČęîĒöŠđĀúĘÖĕôôŜćĔîøąéĆïĂąêĂöĒúąēöđúÖčúǰĀúĆÖÖćøǰ

üĉíĊÖćøüĉđÙøćąĀŤǰøć÷úąđĂĊ÷éĂčðÖøèŤìĊęđÖĊę÷ü×šĂÜÖĆïđìÙîĉÙìćÜÿđðÖēìøÿēÖðŘĒêŠúąðøąđõìǰĒúąÖćø

ðøą÷čÖêŤĔßšĔîéšćîĂćĀćøǰđõÿĆßýćÿêøŤǰîĉêĉüĉì÷ćýćÿêøŤǰĒúąÿĉęÜĒüéúšĂö 

Properties of atomic and molecular absorption/emission of electromagnetic 

radiation,  principles and analytical methods based on spectroscopy, and their 

applications on food, pharmaceutical, forensic science, and environment. 

Ùö��� đÙöĊüĉđÙøćąĀŤìćÜĕôôŜć �(2-2-5) 

CH��� Electroanalytical Chemistry  

ĀúĆÖÖćøüĉđÙøćąĀŤìćÜđÙöĊĕôôŜćǰìùþãĊ×ĂÜÖćøüĆéĒïïēóđìîßĉēĂđöêøĊĒúąēüúĒìöđöêøĊǰ

ìùþãĊđÖĊę÷üÖĆïÝúîýćÿêøŤ×ĂÜÖøąïüîÖćøìćÜđÙöĊĕôôŜćìĊęđÖĉé×ċĚîìĊęóČĚîñĉü×ĆĚüĕôôŜćǰĒúąÖćøðøą÷čÖêŤĔßš 

Principle of electrochemical analysis, fundamental of potentiometry and 

voltammetry, theory of kinetic of electrochemical process at electrode surface, and 

their applications 

Ùö��� ĀĆü×šĂóĉđýþìćÜđÙöĊüĉđÙøćąĀŤ �(1-2-3) 

CH��� Selected Topics in Analytical Chemistry  

ÙüćöÖšćüĀîšćìćÜìùþäĊĒúąÜćîüĉÝĆ÷ìĊęÿĈÙĆâĔîðŦÝÝčïĆîìćÜđÙöĊüĉđÙøćąĀŤǰđÙöĊüĉđÙøćąĀŤ

ðøą÷čÖêŤǰĒúąÖćøðøą÷čÖêŤĔîÖćøýċÖþćÙšîÙüšćìćÜüĉßćÖćø 

Theoretical advance and highlighted research in analytical chemistry, applied 

analytical chemistry, and applying for academic researches. 
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Ùö���     ǰđìÙîĉÙÖćøĒ÷Öÿćø                                                                          �(2-2-5) 

CH��� Separation Techniques  

ĀúĆÖÖćøĒúąÖćøðøą÷čÖêŤđìÙîĉÙìćÜēÙøöćēìÖøćôŘĒïïêŠćÜėǰĒúąđìÙîĉÙĂĉđúĘÖēìøēôøĊàĉÿǰ

ÿŠüîðøąÖĂïĒúąÖćøìĈÜćî×ĂÜđÙøČęĂÜöČĂìćÜēÙøöćēìÖøćôŘǰĒúąĂĉđúĘÖēìøēôøĊàĉÿ 

Principles and applications of chromatographic and electrophoresis 

techniques including the components and their functions. 

Ùö���     đìÙîĉÙēÙøöćēìÖøćôŘ×ĆĚîÿĎÜ                                                             ǰ   �(1-2-3) 

CH��� Advanced Chromatographic Techniques  

ĀĆü×šĂĔĀöŠìćÜđìÙîĉÙĒÖŢÿēÙøöćēìÖøćôŘĒúąđìÙîĉÙēÙøöćēìÖøćôŘ×ĂÜđĀúüÿöøøëîąÿĎÜǰ

Öćøðøą÷čÖêŤĔßšĔîÜćîüĉđÙøćąĀŤđßĉÜÙčèõćóĒúąđßĉÜðøĉöćèìćÜéšćîÖćøĒóì÷ŤǰđõÿĆßýćÿêøŤǰĂćĀćøǰ

ÿĉęÜĒüéúšĂöǰîĉêĉüĉì÷ćýćÿêøŤǰñúĉêõĆèæŤíøøößćêĉǰĒúąðŗēêøđúĊ÷ö 

Current issues in gas chromatographic and high-performance liquid 

chromatographic techniques, their applications in quanlitative and quantitative analysis 

of medicine, pharmacy, food, environment, forensic science, natural product and 

petroleum. 
 

�������ǰðøĉââćîĉóîíŤ  

ðóé��� ðøĉââćîĉóîíŤøąéĆïðøĉââćđĂÖ �� ĀîŠü÷Öĉê 

GRD891 Dissertation  

ðóé��� ðøĉââćîĉóîíŤøąéĆïðøĉââćđĂÖ �� ĀîŠü÷Öĉê 

GRD89� Dissertation  
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��� ßČęĂǰÿÖčúǰđú×ðøąÝĈêĆüðøąßćßîǰêĈĒĀîŠÜĒúąÙčèüčçĉ×ĂÜĂćÝćø÷ŤñĎšøĆïñĉéßĂïĀúĆÖÿĎêø 

ǰǰǰǰǰǰǰǰǰǰǰǰ�����ǰǰĂćÝćø÷ŤñĎšøĆïñĉéßĂïĀúĆÖÿĎêø  

 

�����ǰǰĂćÝćø÷ŤðøąÝĈĀúĆÖÿĎêø  

úĈéĆïìĊę øć÷ßČęĂÙèćÝćø÷Ť 
ÙčèüčçĉÖćøýċÖþć 

	ÿć×ćüĉßć
ǰĒúąðŘìĊęÝï 
ÿëćïĆîìĊęÿĈđøĘÝÖćøýċÖþć 

đú×ðøąÝĈêĆü

ðøąßćßî 
1 øý�éø�ĂõĉââćǰßĆ÷üĉÿčìíćÜÖĎø üì.ï.(đÙöĊ),ǰ���� 

Ph.D.(Chemistry),ǰ���� 

öĀćüĉì÷ćúĆ÷ýĉúðćÖø 

University of Connecticut, USA 

- 

2 øý�éø�ÿĉøĉíøǰǰÿēöÿø üì.ï.(đÙöĊ),ǰ����ǰ 

üì.ö.(đÙöĊðøą÷čÖêŤ),ǰ����  

Ph.D.(Chemistry),ǰ���� 

öĀćüĉì÷ćúĆ÷øćöÙĈĒĀÜ 

öĀćüĉì÷ćúĆ÷øćöÙĈĒĀÜ 

University of Wollongong, 

Australia 

- 

3 ñý�éø�èĆåóúǰĂõĉøêĉÖčú üì�ï�	đÙöĊ
,ǰ���� 

üì�ö�	đÙöĊðøą÷čÖêŤ
,ǰ��5�ðø�é�

	đÙöĊðøą÷čÖêŤ
,ǰ���� 

öĀćüĉì÷ćúĆ÷øćöÙĈĒĀÜ 

öĀćüĉì÷ćúĆ÷øćöÙĈĒĀÜ 

öĀćüĉì÷ćúĆ÷øćöÙĈĒĀÜ 

- 

4 ý�éø�ÿčîĉê÷Ťǰǰÿč×ÿĈøćâ üì.ï.(đÙöĊ),ǰ���� 

üì.ö.(đÙöĊĂĉîìøĊ÷Ť),ǰ���� 

Ph.D.(Organic Chemistry), ���� 

öĀćüĉì÷ćúĆ÷öĀĉéú 

öĀćüĉì÷ćúĆ÷öĀĉéú 

5IFǰ2VFFOĴTǰ6OJWFSTJUZǰPGǰ#FMGBTUǰ

U.K. 

- 

� øý�éø�đÖøĊ÷ÜýĆÖéĉĝǰǰÿŠÜýøĊēøÝîŤ üì.ï.(đÙöĊ), ���� 

üì.ö.(đÙöĊüĉđÙøćąĀŤĒúąđÙöĊĂîĉîìøĊ÷Ť

ðøą÷čÖêŤ), ���� 

Ph.D.(Chemistry), ���� 

öĀćüĉì÷ćúĆ÷öĀĉéú 

öĀćüĉì÷ćúĆ÷öĀĉéú 

 

University of York, UK 

- 

6 øý�éø�øĆßîÖ  ìĂÜîĈ üì�ï�	đÙöĊ
,ǰ���� 

üì�ö�	đÙöĊĂĉîìøĊ÷Ť),ǰ���� 

ðø�é�	đÙöĊĂĉîìøĊ÷Ť
,ǰ���� 

öĀćüĉì÷ćúĆ÷đÖþêøýćÿêøŤ 

öĀćüĉì÷ćúĆ÷öĀĉéú 

öĀćüĉì÷ćúĆ÷öĀĉéú 

- 

� øý�éø�üúĆ÷Öøǰîĉê÷óĆçîŤ üì.ï.(üĆÿéčýćÿêøŤ),ǰ��45 

üì�ö�	üĉì÷ćýćÿêøŤóĂúĉđöĂøŤðøą

ÝčāćúÜÖøèŤöĀćüĉì÷ćúĆ÷ 

ÝčāćúÜÖøèŤöĀćüĉì÷ćúĆ÷ 

- 

úĈéĆïìĊę øć÷ßČęĂÙèćÝćø÷Ť 

ÙčèüčçĉÖćøýċÖþć 

êøĊ-ēì-đĂÖ 	ÿć×ćüĉßć
 

ðŘìĊęÝï 

ÿëćïĆîìĊęÿĈđøĘÝÖćøýċÖþć 
đú×ðøąÝĈêĆü

ðøąßćßî 

� øý�éø�ĂõĉââćǰßĆ÷üĉÿčìíćÜÖĎø üì.ï.(đÙöĊ),ǰ���� 

Ph.D.(Chemistry),ǰ���� 

öĀćüĉì÷ćúĆ÷ýĉúðćÖø 

University of Connecticut, 

USA 

- 

� øý�éø�ÿĉøĉíøǰǰÿēöÿø üì.ï.(đÙöĊ),ǰ����ǰ 

üì.ö.(đÙöĊðøą÷čÖêŤ),ǰ����  

Ph.D.(Chemistry),ǰ���� 

öĀćüĉì÷ćúĆ÷øćöÙĈĒĀÜ 

öĀćüĉì÷ćúĆ÷øćöÙĈĒĀÜ 

University of Wollongong, 

Australia 

- 

� ñý�éø�èĆåóúǰĂõĉøêĉÖčú üì�ï�	đÙöĊ
,ǰ���� 

üì�ö�	đÙöĊðøą÷čÖêŤ
,ǰ��5� 

ðø�é�	đÙöĊðøą÷čÖêŤ
,ǰ���� 

öĀćüĉì÷ćúĆ÷øćöÙĈĒĀÜ 

öĀćüĉì÷ćúĆ÷øćöÙĈĒĀÜ 

öĀćüĉì÷ćúĆ÷øćöÙĈĒĀÜ 

- 
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úĈéĆïìĊę øć÷ßČęĂÙèćÝćø÷Ť 
ÙčèüčçĉÖćøýċÖþć 

	ÿć×ćüĉßć
ǰĒúąðŘìĊęÝï 
ÿëćïĆîìĊęÿĈđøĘÝÖćøýċÖþć 

đú×ðøąÝĈêĆü

ðøąßćßî 

÷čÖêŤĒúąđìÙēîēú÷ĊÿĉęÜìĂ
, 2547 

üì�é�(üĆÿéčýćÿêøŤ
, 2552 

 

ÝčāćúÜÖøèŤöĀćüĉì÷ćúĆ÷ 

8 øý�éø�üĊèćǰǰđÿĊ÷Üđóøćą üì.ï.(đÙöĊ) , ���� 

üì.é.(đÙöĊ),ǰ���� 

öĀćüĉì÷ćúĆ÷ýøĊîÙøĉîìøüĉēøç 

ÝčāćúÜÖøèŤöĀćüĉì÷ćúĆ÷ 

- 

9 ñý�éø�îüúúąĂĂǰøĆêîüĉöćîüÜýŤ üì.ï.(đÙöĊ), ���� 

üì.ö.(đÙöĊüĉđÙøćąĀŤĒúąđÙöĊ 

ĂîĉîìøĊ÷Ťðøą÷čÖêŤ),ǰ���� 

ðø�é�	đÙöĊüĉđÙøćąĀŤ
, ���� 

öĀćüĉì÷ćúĆ÷ýĉúðćÖø 

öĀćüĉì÷ćúĆ÷öĀĉéú 

 

öĀćüĉì÷ćúĆ÷öĀĉéú 

- 

10 ñý�éø�ðŗ÷ąéćǰǰÝĉêøêĆĚÜðøąđÿøĉå üì.ï.(đÙöĊ),ǰ���� 

ðø�é.(đÙöĊüĉđÙøćąĀŤ), ���� 

öĀćüĉì÷ćúĆ÷öĀĉéú 

öĀćüĉì÷ćúĆ÷öĀĉéú 

- 

�1 ñý�éø�ðŗ÷øĆêîŤǰýøĊüĉĕú Öý�ï�	đÙöĊ
, 2538 

üì�ö�	đÙöĊüĉđÙøćąĀŤ
, 2543 

Öý�é�	üĉì÷ćýćÿêøýċÖþć
, 2551 

öĀćüĉì÷ćúĆ÷ýøĊîÙøĉîìøüĉēøç 

öĀćüĉì÷ćúĆ÷đÖþêøýćÿêøŤ 

öĀćüĉì÷ćúĆ÷ýøĊîÙøĉîìøüĉēøç 

- 

�2 ñý�éø�ĒóîǰǰìĂÜđøČĂÜ üì.ï.(đÙöĊ),ǰ����ǰǰ 

üì.ö.(đÙöĊ), ���� 

üì�é�(đÙöĊ
,ǰ���� 

öĀćüĉì÷ćúĆ÷×ĂîĒÖŠî 

ÝčāćúÜÖøèŤöĀćüĉì÷ćúĆ÷ 

ÝčāćúÜÖøèŤöĀćüĉì÷ćúĆ÷ 

- 

13 ñý�éø�öèĊÖćîêŤǰîĚĈÿĂćé üì.ï.(đÙöĊ),ǰ���1 

ðø�é.(đÙöĊĂĉîìøĊ÷Ť),ǰ��47 

öĀćüĉì÷ćúĆ÷öĀĉéú 

öĀćüĉì÷ćúĆ÷öĀĉéú 

- 

�4 ñý�éø�öą÷ĎēàŢąǰǰÖĎēî üì�ï�	ýċÖþćýćÿêøŤ
ǰ(đÙöĊ), ���� 

üì.ö.(đÙöĊ),ǰ����ǰ 

ðø�é�(đÙöĊ),ǰ���� 

öĀćüĉì÷ćúĆ÷ÿÜ×úćîÙøĉîìøŤ 

öĀćüĉì÷ćúĆ÷đÖþêøýćÿêøŤ 

öĀćüĉì÷ćúĆ÷đÖþêøýćÿêøŤ 

- 

15 ñý�éø�øÿóøǰđÝĊ÷öÝøĉ÷íøøö üì.ï.(üĉì÷ćýćÿêøŤĒúąđìÙēîēú÷Ċ

ÖćøĂćĀćø),ǰ��48 

üì�ö�	óĆçîćñúĉêõĆèæŤĂčêÿćĀÖøøö

đÖþêø
, 2551 

üì�é�	đìÙēîēú÷ĊìćÜĂćĀćø
, 2558 

öĀćüĉì÷ćúĆ÷đìÙēîēú÷ĊóøąÝĂöđÖúšć

íîïčøĊ 

öĀćüĉì÷ćúĆ÷đÖþêøýćÿêøŤ 

 

ÝčāćúÜÖøèŤöĀćüĉì÷ćúĆ÷ 

- 

�6 ñý�éø�ýĉøĉ×üĆâǰóúðøąìĊð üì.ï.(ÝčúßĊüüĉì÷ć),ǰ���� 

 

üì�ö�(ßĊüđÙöĊ
,ǰ���1 

üì�é�(ßĊüđÙöĊ
,ǰ���� 

öĀćüĉì÷ćúĆ÷đìÙēîēú÷ĊóøąÝĂöđÖúšć

íîïčøĊ 

ÝčāćúÜÖøèŤöĀćüĉì÷ćúĆ÷ 

ÝčāćúÜÖøèŤöĀćüĉì÷ćúĆ÷ 

- 

�7 ñý�éø�ÿčÝĉêøćǰǰýøĊÿĆÜ×Ť üì.ï.(đÙöĊ), ����  

M.S.(Chemistry), ���� 

 

Ph.D.(Chemistry), ����                                         

öĀćüĉì÷ćúĆ÷ýøĊîÙøĉîìøüĉēøç 

University of Missouri-St. Louis, 

USA 

University of Missouri-St. Louis, 

USA 

- 

�8 ñý�éø�ÿčđßćüîŤǰ éĂîóčéàć üì�ï�(ßĊüđÙöĊ
,ǰ���� 

üì�é�(ßĊüđÙöĊ
, ���� 

ÝčāćúÜÖøèŤöĀćüĉì÷ćúĆ÷ 

ÝčāćúÜÖøèŤöĀćüĉì÷ćúĆ÷ 

- 

19 Ă�éø�ßĆßãćõøèŤǰóĉèìĂÜ üì.ï.(đÙöĊ),ǰ��52 

üì�ö�(ßĊüđÙöĊ
,ǰ���5 

ðø�é�(üĉì÷ćýćÿêøŤĒúąđìÙēîēú÷Ċ

ýċÖþć
,ǰ��60 

öĀćüĉì÷ćúĆ÷öĀĉéú 

öĀćüĉì÷ćúĆ÷öĀĉéú 

öĀćüĉì÷ćúĆ÷öĀĉéú 

 

- 
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úĈéĆïìĊę øć÷ßČęĂÙèćÝćø÷Ť 
ÙčèüčçĉÖćøýċÖþć 

	ÿć×ćüĉßć
ǰĒúąðŘìĊęÝï 
ÿëćïĆîìĊęÿĈđøĘÝÖćøýċÖþć 

đú×ðøąÝĈêĆü

ðøąßćßî 
20 Ă�éø�åĉêĉøĆêîŤǰ Ēöšîìĉö üì.ï.(đÙöĊ),ǰ���� 

ðø�é.(đÙöĊüĉđÙøćąĀŤ),ǰ��56 

öĀćüĉì÷ćúĆ÷öĀĉéú 

öĀćüĉì÷ćúĆ÷öĀĉéú 

- 

21 Ă�éø�îĆîìĉßćǰúĉĚößĎüÜýŤ üì.ï.(đÙöĊ),ǰ��54 

üì�ö�(đÙöĊ
,ǰ���8 

üì�é�(đÙöĊ
,ǰ��60 

öĀćüĉì÷ćúĆ÷×ĂîĒÖŠî 

öĀćüĉì÷ćúĆ÷×ĂîĒÖŠî 

öĀćüĉì÷ćúĆ÷×ĂîĒÖŠî 

- 

22 Ă�éø�óøìĉó÷ŤǰïčâýøĊ üì.ï.(đÙöĊ),ǰ���� 

üì�ö�(đÙöĊđßĉÜôŗÿĉÖÿŤ),ǰ���� 

ðø�é�(đÙöĊ),ǰ���� 

öĀćüĉì÷ćúĆ÷ìĆÖþĉè

öĀćüĉì÷ćúĆ÷đÖþêøýćÿêøŤ 

öĀćüĉì÷ćúĆ÷đÖþêøýćÿêøŤ 

- 

�3 Ă�éø�ÿčßĊüĉîǰēßêĉßĆßüćú÷ŤÖčú üì.ï.(đÙöĊ),ǰ��51 

Ph.D.(Chemistry), ��58 

öĀćüĉì÷ćúĆ÷öĀĉéú 

University of Wisconsin - 

Madison, USA 

- 

 

�� ĂÜÙŤðøąÖĂïđÖĊę÷üÖĆïðøąÿïÖćøèŤõćÙÿîćöǰ	ÖćøòřÖÜćîǰĀøČĂÿĀÖĉÝýċÖþć
	ëšćöĊ
 

ĕöŠöĊ 

�� ×šĂÖĈĀîéđÖĊę÷üÖĆïÖćøìĈēÙøÜÜćîĀøČĂÜćîüĉÝĆ÷ǰ	ëšćöĊ
 

ǰǰǰǰǰ��� ÙĈĂíĉïć÷ēé÷÷ŠĂ 

ÖĈĀîéĔĀšîĉÿĉêìĈÖćøýċÖþćǰüĉđÙøćąĀŤǰðøąđöĉîǰĒúąÿĆÜđÙøćąĀŤÖćøüĉÝĆ÷Ĕîÿć×ćüĉßćđÙöĊ

ðøą÷čÖêŤ 

ǰǰǰǰǰ���ǰ öćêøåćîñúÖćøđøĊ÷îøĎšǰ 

öĊÙüćöøĎšĔîýćÿêøŤđÙöĊðøą÷čÖêŤǰÝćÖÖćøđøĊ÷îøć÷üĉßćǰĒúąÖćøÙšîÙüšćÜćîüĉÝĆ÷ 

üĉđÙøćąĀŤǰðøąđöĉîǰĂõĉðøć÷ðøąđéĘîðŦâĀćǰĒúąüćÜĒñîđÿîĂÖćøĒÖšĕ×ðŦâĀćìćÜđÙöĊĕéšĂ÷ŠćÜ

ÿøšćÜÿøøÙŤ ēé÷öĊøć÷üĉßćìĊęòřÖĔĀšÙĉéüĉđÙøćąĀŤÝćÖïìÙüćöÜćîüĉÝĆ÷ǰĒúąüĉßćÿĆööîćìĊęòřÖĔĀšöĊÖćø

üćÜĒñîÖćøîĈđÿîĂ 

 ÿĆÜđÙøćąĀŤñúÜćîüĉÝĆ÷ìĊęóĆçîćĂÜÙŤÙüćöøĎšĔĀöŠĀøČĂêŠĂ÷ĂéĂÜÙŤÙüćöøĎšĕéšǰĒúąđðŨîìĊę÷ĂöøĆïĔî

øąéĆïßćêĉĀøČĂîćîćßćêĉǰöĊÖćøÿîĆïÿîčîĔĀšđ×šćøŠüöðøąßčöđóČęĂîĈđÿîĂñúÜćîüĉÝĆ÷ 

öĊñúÜćîêĊóĉöóŤĔîøąéĆïîćîćßćêĉǰĀøČĂöĊÖćøÝéÿĉìíĉïĆêø/ĂîčÿĉìíĉïĆêø 

���ǰ ßŠüÜđüúćǰ 

  ĀúĆÖÿĎêøĒïï � êĆĚÜĒêŠõćÙÖćøýċÖþćìĊęǰ� ×ĂÜðŘìĊęǰ� 

 ĀúĆÖÿĎêøĒïï �ǰ êĆĚÜĒêŠõćÙÖćøýċÖþćìĊęǰ� ×ĂÜðŘìĊęǰ� 

ǰǰǰǰǰ���ǰ ÝĈîüîĀîŠü÷Öĉêǰǰ 

 ĀúĆÖÿĎêøĒïï ��� ǰ   �� ĀîŠü÷Öĉê 

 ĀúĆÖÿĎêøĒïïǰ��� Ēúąǰ���  �� ĀîŠü÷Öĉê 

ǰǰǰǰǰ���ǰ ÖćøđêøĊ÷öÖćøǰ 
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 ĔĀšÙĈĒîąîĈĒúąßŠü÷đĀúČĂîĉÿĉêéšćîÖćøüĉÝĆ÷ǰēé÷öĊÖćøéĈđîĉîÖćøéĆÜîĊĚ 

 �����ǰöĊÖćøĒêŠÜêĆĚÜĂćÝćø÷ŤìĊęðøċÖþć 

�����ǰĂćÝćø÷ŤìĊęðøċÖþćĔĀšÙĈðøċÖþćĔîÖćøđúČĂÖĀĆü×šĂĒúąÖøąïüîÖćøýċÖþćÙšîÙüšćǰÖĈĀîé

êćøćÜđüúćĔĀšÙĈðøċÖþćĒÖŠîĉÿĉêǰøüöìĆĚÜÖćøêĉéêŠĂñŠćîßŠĂÜìćÜêŠćÜė 

 �����ǰöĊÖćøîĈđÿîĂÙüćöÖšćüĀîšć×ĂÜÜćîüĉÝĆ÷ĔîÖúčŠö÷ŠĂ÷ĒúąĔîøĎðĒïïÿĆööîć 

 ���ǰ ÖøąïüîÖćøðøąđöĉîñú 

 ĀúĆÖÿĎêøÖĈĀîéĔĀšöĊÖćøÿĂïüĆéÙčèÿöïĆêĉǰÖćøđÙšćēÙøÜðøĉââćîĉóîíŤǰÖćøÿĂïðŜĂÜÖĆî

ðøĉââćîĉóîíŤǰēé÷öĊÖćøìüîÿĂïöćêøåćîÝćÖÖćøÿĂïëćöĒúąðøąđöĉîÝćÖêĆüîĉÿĉêǰđóČęĂî

îĉÿĉêǰÖøøöÖćøÿĂïǰĂćÝćø÷ŤñĎšÿĂîǰĒúąÖøøöÖćøïøĉĀćøĀúĆÖÿĎêø 
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ĀöüéìĊęǰ4 ñúÖćøđøĊ÷îøĎšǰÖú÷čìíŤÖćøÿĂîĒúąÖćøðøąđöĉîñú 

1. ÖćøóĆçîćÙčèúĆÖþèąóĉđýþ×ĂÜîĉÿĉê   

 

ÙčèúĆÖþèąóĉđýþ×ĂÜîĉÿĉêǰ/ 

ÿöøøëîą×ĂÜĀúĆÖÿĎêø 
Öú÷čìíŤÖćøÿĂîĒúąÖĉÝÖøøö 

��ǰöĊìĆÖþąÖćøÿČęĂÿćø 

 

1. ÝĆéÖĉÝÖøøöÖćøđøĊ÷îøĎšđóČęĂóĆçîćìĆÖþąÖćøÿČęĂÿćøĒúąÖćøĔßš 

đìÙēîēú÷Ċÿćøÿîđìý  

2. đêøĊ÷öÙüćöóøšĂöîĉÿĉêĔîÖćøđ×Ċ÷îïìÙüćöüĉÝĆ÷ǰĒúąÖćøîĈđÿîĂ

ñúÜćîüĉÝĆ÷ 

3. ÖĈĀîéĔĀšîĉÿĉêîĈđÿîĂÿĆööîćĔîøĎðĒïïõćþćĂĆÜÖùþ 

4. ÿĂéĒìøÖĔîÖćøđøĊ÷îìčÖøć÷üĉßćēé÷ÖĈĀîéĔĀšîĉÿĉêöĊÖćøÿČïÙšî×šĂöĎú

ĒúąÖćøîĈđÿîĂÜćîĂ÷ŠćÜêŠĂđîČęĂÜ 

2�ǰÿöøøëîą×ĂÜĀúĆÖÿĎêøǰ 

2��ǰÿćöćøëðøąöüúÙüćöøĎš

đÙöĊøąéĆïÿĎÜǰüĉđÙøćąĀŤǰ

ÿĆÜđÙøćąĀŤǰđóČęĂÿøšćÜĒúą

îĈđÿîĂ×šĂđÿîĂēÙøÜÖćøüĉÝĆ÷

đÙöĊðøą÷čÖêŤǰĕéšéšü÷êîđĂÜ 

2��ǰöĊìĆÖþą

ÖøąïüîÖćøüĉÝĆ÷ǰĒúą

ÿøšćÜÿøøÙŤñúÜćîüĉÝĆ÷đÙöĊ

ðøą÷čÖêŤìĊę÷ĂöøĆïĔîøąéĆï

îćîćßćêĉ 

2.3 ÿøšćÜĂÜÙŤÙüćöøĎšĔĀöŠìćÜ

đÙöĊĕéš 

1. ÝĆéÖćøđøĊ÷îÖćøÿĂîìĊęđîšîñĎšđøĊ÷îđðŨîÿĈÙĆâ  

2. ÿŠÜđÿøĉöÖćøòřÖìĆÖþąÖćøÙĉéüĉđÙøćąĀŤēé÷ĔßšđìÙîĉÙÖćøĒÿüÜĀćÙüćöøĎšǰ

ĒúąĂÜÙŤÙüćöøĎšǰöćĒÖšðŦâĀćìćÜđÙöĊĕéšĂ÷ŠćÜÿøšćÜÿøøÙŤ 

3. ÿŠÜđÿøĉöÖćøòřÖðäĉïĆêĉÖćøĔîÖćøĂĂÖĒïïÖćøüĉÝĆ÷ 

4. ÖćøĂõĉðøć÷ǰĒúÖđðúĊę÷îÙüćöøĎšǰÙüćöÙĉéđĀĘîĒúąðøąÿïÖćøèŤĔî

ÜćîüĉßćÖćøÿć×ćđÙöĊ×ĂÜĂćÝćø÷ŤĒúąîĉÿĉê 

5. ÿîĆïÿîčîÖćøđ×šćøŠüöðøąßčöüĉßćÖćø×ĂÜîĉÿĉê 

6. ÿîĆïÿîčîÖćøîĈđÿîĂñúÜćîüĉÝĆ÷ĔîìĊęðøąßčöüĉßćÖćøøąéĆïîćîćßćêĉ 
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2. ÖćøóĆçîćñúÖćøđøĊ÷îøĎšĔîĒêŠúąéšćî 

1. ǰéšćîÙčèíøøöĒúąÝøĉ÷íøøö  

ñúÖćøđøĊ÷îøĎšéšćîÙčèíøøöǰ

Ýøĉ÷íøøö 
Öú÷čìíŤÖćøÿĂî üĉíĊÖćøüĆéĒúąðøąđöĉîñú 

���ǰ÷ċéöĆęîĔîÙčèíøøöǰ

Ýøĉ÷íøøöǰöĊÙüćöàČęĂÿĆê÷ŤÿčÝøĉêǰǰǰ 

���ǰöĊÝĉêÿĈîċÖĒúąêøąĀîĆÖĔî

ÖćøðãĉïĆêĉêćöÝøø÷ćïøøè

ìćÜüĉßćÖćøĒúąüĉÝĆ÷ 

-ǰÖćøđøĊ÷îÖćøÿĂîĒïïđßĉÜøčÖǰ

	active learning
 

-ǰÖĉÝÖøøöìĊęđÖĊę÷ü×šĂÜÖĆï

Ýøø÷ćïøøèĒĀŠÜüĉßćßĊóìćÜ

üĉì÷ćýćÿêøŤĒúąđìÙēîēú÷Ċǰǰǰ 

ÖĈĀîéÖćøðøąđöĉîÙüćöÿćöćøë×ĂÜ

îĉÿĉêĔĀšÿĂéÙúšĂÜÖĆïÖĉÝÖøøöÖćøđøĊ÷î

ÖćøÿĂîǰĕéšĒÖŠ 

-ǰÿĆÜđÖêóùêĉÖøøö 

-ǰÖćøđ×šćøŠüöÖĉÝÖøøöǰĒúąÖćøĒÿéÜ

Ù ü ć ö Ùĉ é đĀĘ î ìĊę đ ÖĊę ÷ ü ×š Ă Ü ÖĆ ï

Ýøø÷ćïøøèĒĀŠÜüĉßćßĊó 

-ǰðøąđöĉîÝćÖÙüćöøĆïñĉéßĂïĔî

ĀîšćìĊęìĊęĕéšøĆïöĂïĀöć÷ĀøČĂÿĂïëćö

ÝćÖđóČęĂîøŠüöÜćî 

-ǰðøąđöĉîñúÖćøđøĊ÷îøĎš×ĂÜîĉÿĉêēé÷

îĉÿĉê 

-ǰðøąđöĉîÝćÖÙüćöÙĉéđĀĘîĔîÖćøêĂï

ÙĈëćöìćÜóùêĉÖøøöǰǰ 

-ǰÖćøĒÿéÜĂĂÖøąĀüŠćÜìĈÜćîüĉÝĆ÷ǰ

ĒúąÙüćöÿćöćøëĔîÖćøĒÖšðŦâĀć×ĂÜ

îĉÿĉê 

-ĂČęîǰė 
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��ǰéšćîÙüćöøĎš 

ñúÖćøđøĊ÷îøĎšéšćîÙüćöøĎš Öú÷čìíŤÖćøÿĂî üĉíĊÖćøüĆéĒúąðøąđöĉîñú 

��� öĊÙüćöøĎšǰÙüćöđ×šćĔÝĔî

ÿćøąĀúĆÖǰìùþãĊĒúąìĆÖþą

ìćÜđÙöĊìĊęÿĈÙĆâ 

���ǰöĊÙüćöøĎšĔîÿćøąÙüćöøĎš

đßĉÜúċÖìćÜđÙöĊđÞóćąÿć×ć 

���ǰöĊÙüćöøĎšĔîýćÿêøŤđÙöĊ

ðøą÷čÖêŤ 

-ǰÖćøđøĊ÷îÖćøÿĂîĒïïđßĉÜ

øčÖǰ	active learning
 

-ǰÖćøÿĆööîćĒúąÖćøðøąßčö

ÖúčŠöüĉÝĆ÷đóČęĂĒúÖđðúĊę÷î

ÙüćöøĎšĒúąÙüćöÙĉéđĀĘîĔî

ÖćøìĈÜćîüĉÝĆ÷ 

- ÿŠÜđÿøĉöĔĀšîĉÿĉêđ×šćøŠüöÖćø

ðøąßčöĒúąđÿîĂñúÜćîüĉÝĆ÷

ĔîÖćøðøąßčöüĉßćÖćøĔî

øąéĆïßćêĉĒúąøąéĆïîćîćßćêĉ 

 

ÖĈĀîéÖćøðøąđöĉîÙüćöÿćöćøë×ĂÜîĉÿĉêĔĀš

ÿĂéÙúšĂÜÖĆïÖĉÝÖøøöÖćøđøĊ÷îÖćøÿĂîǰ

ĕéšĒÖŠ 

-ÖćøÿĂï 

-ÖćøðäĉïĆêĉ 

-ÖćøîĈđÿîĂĒúąüĉíĊÖćøĒÖšĕ×êĆüĂ÷ŠćÜðŦâĀć 

-øć÷Üćî 

-ÖćøðøąđöĉîñúÖćøđøĊ÷îøĎš×ĂÜîĉÿĉêēé÷îĉÿĉê 

-Ùüćöÿćöćøë×ĂÜîĉÿĉêĔîÖćøÿĆööîćǰ 

-ÖćøĒÿéÜÙüćöÙĉéđĀĘîìĊęđðŨîðøąē÷ßîŤĔîÖćø

ðøąßčöÖúčŠöüĉÝĆ÷ 

-ÖćøîĈđÿîĂñúÜćîüĉÝĆ÷ 

-ÖćøÿĂïÙčèÿöïĆêĉǰ 

-ÖćøÿĂïđÙšćēÙøÜðøĉââćîĉóîíŤ 

-ĂČęîǰė 
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�.ǰéšćîìĆÖþąìćÜðŦââć 

ñúÖćøđøĊ÷îøĎšéšćîìĆÖþąìćÜ

ðŦââć 
Öú÷čìíŤÖćøÿĂî üĉíĊÖćøüĆéĒúąðøąđöĉîñú 

���ǰðøą÷čÖêŤĔßšÙüćöøĎš

ĀúĆÖÖćøǰìùþãĊĒúą×šĂöĎúĔî

ÿć×ćđÙöĊĂ÷ŠćÜëĎÖêšĂÜ 

���ǰüĉđÙøćąĀŤǰðøąđöĉîǰ

Ăõĉðøć÷ðøąđéĘîðŦâĀćǰĒúą

üćÜĒñîđÿîĂÖćøĒÖšĕ×

ðŦâĀćìćÜđÙöĊĕéšĂ÷ŠćÜ

ÿøšćÜÿøøÙŤ 

���ǰÿĆÜđÙøćąĀŤñúÜćîüĉÝĆ÷ìĊę

óĆçîćĂÜÙŤÙüćöøĎšĔĀöŠĀøČĂ

êŠĂ÷ĂéĂÜÙŤÙüćöøĎšĕéšǰĒúą

đðŨîìĊę÷ĂöøĆïĔîøąéĆïßćêĉ

ĀøČĂîćîćßćêĉ 

-ǰǰÖćøđøĊ÷îÖćøÿĂîĒïïđßĉÜ

øčÖǰ	active learning
 

-ǰǰÖćøÿĆööîćĒúąÖćøðøąßčö

ÖúčŠöüĉÝĆ÷đóČęĂĒúÖđðúĊę÷îĒúą

ðøċÖþćðŦâĀćĔîÖćøìĈÜćî

üĉÝĆ÷ 

- ÿŠÜđÿøĉöĔĀšîĉÿĉêđ×šćøŠüöÖćø

ðøąßčöĒúąđÿîĂñúÜćîüĉÝĆ÷

ĔîÖćøðøąßčöüĉßćÖćøĔî

øąéĆïßćêĉĒúąøąéĆïîćîćßćêĉ 

ÖĈĀîéÖćøðøąđöĉîÙüćöÿćöćøë×ĂÜîĉÿĉêĔĀš

ÿĂéÙúšĂÜÖĆïÖĉÝÖøøöÖćøđøĊ÷îÖćøÿĂîǰ

ĕéšĒÖŠ 

-ÖćøÿĂï 

-ÖćøðäĉïĆêĉ 

-ÖćøîĈđÿîĂĒúąüĉíĊÖćøĒÖšĕ×êĆüĂ÷ŠćÜðŦâĀć 

-øć÷Üćî 

-ÖćøðøąđöĉîñúÖćøđøĊ÷îøĎš×ĂÜîĉÿĉêēé÷îĉÿĉê 

-Ùüćöÿćöćøë×ĂÜîĉÿĉêĔîÖćøÿĆööîćǰ 

-ÖćøĒÿéÜÙüćöÙĉéđĀĘîìćÜüĉßćÖćø×ĂÜîĉÿĉê 

-ÖćøîĈđÿîĂñúÜćîüĉÝĆ÷ 

-ÖćøÿĂïÙčèÿöïĆêĉǰ 

-ÖćøÿĂïđÙšćēÙøÜðøĉââćîĉóîíŤ 

-ĂČęîǰė 

 

��ǰéšćîÙüćöÿĆöóĆîíŤøąĀüŠćÜïčÙÙúĒúąÙüćöøĆïñĉéßĂï 

ñúÖćøđøĊ÷îøĎšéšćî

ÙüćöÿĆöóĆîíŤøąĀüŠćÜïčÙÙú

ĒúąÙüćöøĆïñĉéßĂï 

Öú÷čìíŤÖćøÿĂî üĉíĊÖćøüĆéĒúąðøąđöĉîñú 

���ǰĂõĉðøć÷ǰđóČęĂĒÿéÜ

ÙüćöđĀĘîìćÜüĉßćÖćø×ĂÜ

êîđĂÜĒúąøĆïôŦÜÙüćöđĀĘî

×ĂÜñĎšĂČęîĂ÷ŠćÜÿøšćÜÿøøÙŤǰ 

���ǰüćÜĒñîǰĒúąĒÖšĕ×

ðŦâĀćĕéšéšü÷êîđĂÜǰēé÷öĊ

Ùüćö÷ČéĀ÷čŠîĒúąÿćöćøë

ðøĆïĔĀšđ×šćÖĆïÿëćîÖćøèŤ 

-ǰǰÖćøđøĊ÷îÖćøÿĂîĒïïđßĉÜ

øčÖǰ	active learning
 

-ǰǰöĊÖćøÿĆööîćĒúąÖćø

ðøąßčöÖúčŠöüĉÝĆ÷đóČęĂ

ĒúÖđðúĊę÷îĒúąðøċÖþćðŦâĀć

ĔîÖćøìĈÜćîüĉÝĆ÷ 

 

ÖĈĀîéÖćøðøąđöĉîÙüćöÿćöćøë×ĂÜîĉÿĉêĔĀš

ÿĂéÙúšĂÜÖĆïÖĉÝÖøøöÖćøđøĊ÷îÖćøÿĂîǰ

ĕéšĒÖŠ 

-ÖćøĒÿéÜÙüćöÙĉéđĀĘîìćÜüĉßćÖćø×ĂÜîĉÿĉêǰ 

-ÖćøðøąđöĉîñúÖćøđøĊ÷îøĎš×ĂÜîĉÿĉêēé÷îĉÿĉê 

-ÖćøðøąđöĉîñúÖćøđøĊ÷îøĎš×ĂÜîĉÿĉêēé÷

ĂćÝćø÷ŤìĊęðøċÖþć 

-ǰÙüćöøĆïñĉéßĂïĔîĀîšćìĊęìĊęĕéšøĆïöĂïĀöć÷ 

-ĂČęîǰė 
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��ǰéšćîìĆÖþąÖćøüĉđÙøćąĀŤđßĉÜêĆüđú×ǰÖćøÿČęĂÿćøǰĒúąÖćøĔßšđìÙēîēú÷Ċÿćøÿîđìý 

ñúÖćøđøĊ÷îøĎšéšćîìĆÖþąÖćø

üĉđÙøćąĀŤđßĉÜêĆüđú×ǰÖćø

ÿČęĂÿćøǰĒúąÖćøĔßš

đìÙēîēú÷Ċÿćøÿîđìý 

Öú÷čìíŤÖćøÿĂî üĉíĊÖćøüĆéĒúąðøąđöĉîñú 

5.1 ĔßšüĉíĊìćÜÿëĉêĉĔîÖćø

üĉđÙøćąĀŤ×šĂöĎúìćÜ

üĉì÷ćýćÿêøŤ 

5.2ǰĔßšđìÙēîēú÷Ċÿćøÿîđìý

ĔîÖćøÿČïÙšîêĉéêćö

ÙüćöÖšćüĀîšćìćÜüĉßćÖćøĕéš

Ă÷ŠćÜöĊðøąÿĉìíĉõćóǰ 

5.3ǰîĈđÿîĂñúÜćîüĉÝĆ÷ēé÷

ĔßšÿČęĂĂ÷ŠćÜđĀöćąÿöĒúąöĊ

ðøąÿĉìíĉõćó 

-ǰǰÖćøđøĊ÷îÖćøÿĂîĒïïđßĉÜ

øčÖǰ	active learning
 

-ǰǰöĊÖćøÿĆööîćĒúąÖćø

ðøąßčöÖúčŠöüĉÝĆ÷đóČęĂ

ĒúÖđðúĊę÷îĒúąðøċÖþćðŦâĀć

ĔîÖćøìĈÜćîüĉÝĆ÷ 

- ÿŠÜđÿøĉöĔĀšîĉÿĉêđ×šćøŠüöÖćø

ðøąßčöĒúąđÿîĂñúÜćîüĉÝĆ÷

ĔîÖćøðøąßčöüĉßćÖćøéšćîđÙöĊ

ĒúąýćÿêøŤìĊęđÖĊę÷ü×šĂÜĔî

øąéĆïßćêĉĒúąøąéĆïîćîćßćêĉ 

ÖĈĀîéÖćøðøąđöĉîÙüćöÿćöćøë×ĂÜîĉÿĉêĔĀš

ÿĂéÙúšĂÜÖĆïÖĉÝÖøøöÖćøđøĊ÷îÖćøÿĂîǰ

ĕéšĒÖŠ 

-ÖćøÿĂï 

-ÖćøðäĉïĆêĉ 

-øć÷Üćî 

-Ùüćöÿćöćøë×ĂÜîĉÿĉêĔîÖćøÿĆööîćǰ 

-ÖćøĒÿéÜÙüćöÙĉéđĀĘîìćÜüĉßćÖćø×ĂÜîĉÿĉê 

-ÖćøîĈđÿîĂñúÜćîüĉÝĆ÷ 

-ÖćøÿĂïđÙšćēÙøÜðøĉââćîĉóîíŤ 

-ĂČęîǰė 
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ÿøčðöćêøåćîñúÖćøđøĊ÷îøĎš×ĂÜĀúĆÖÿĎêø 

öćêøåćîñúÖćøđøĊ÷îøĎš øć÷úąđĂĊ÷éñúÖćøđøĊ÷îøĎš 

��ǰéšćîÙčèíøøöǰÝøĉ÷íøøöǰ ���ǰ÷ċéöĆęîĔîÙčèíøøöǰÝøĉ÷íøøöǰöĊÙüćöàČęĂÿĆê÷ŤÿčÝøĉêǰǰǰ 

���ǰöĊÝĉêÿĈîċÖĒúąêøąĀîĆÖĔîÖćøðãĉïĆêĉêćöÝøø÷ćïøøèìćÜ

üĉßćÖćøĒúąüĉÝĆ÷ 

��ǰéšćîÙüćöøĎš ���  öĊÙüćöøĎšǰÙüćöđ×šćĔÝĔîÿćøąĀúĆÖǰìùþãĊĒúąìĆÖþąìćÜ

đÙöĊìĊęÿĈÙĆâ 

���ǰöĊÙüćöøĎšĔîÿćøąÙüćöøĎšđßĉÜúċÖìćÜđÙöĊđÞóćąÿć×ć 

���ǰöĊÙüćöøĎšĔîýćÿêøŤđÙöĊðøą÷čÖêŤ 

��ǰéšćîìĆÖþąìćÜðŦââćǰ ���ǰðøą÷čÖêŤĔßšÙüćöøĎšĀúĆÖÖćøǰìùþãĊĒúą×šĂöĎúĔîÿć×ćđÙöĊ

Ă÷ŠćÜëĎÖêšĂÜ 

���ǰüĉđÙøćąĀŤǰðøąđöĉîǰĂõĉðøć÷ðøąđéĘîðŦâĀćǰĒúąüćÜĒñî

đÿîĂÖćøĒÖšĕ×ðŦâĀćìćÜđÙöĊĕéšĂ÷ŠćÜÿøšćÜÿøøÙŤ 

���ǰÿĆÜđÙøćąĀŤñúÜćîüĉÝĆ÷ìĊęóĆçîćĂÜÙŤÙüćöøĎšĔĀöŠĀøČĂêŠĂ÷Ăé

ĂÜÙŤÙüćöøĎšĕéšǰĒúąđðŨîìĊę÷ĂöøĆïĔîøąéĆïßćêĉĀøČĂîćîćßćêĉ 

��ǰéšćîìĆÖþąÙüćöÿĆöóĆîíŤøąĀüŠćÜïčÙÙú

ĒúąÙüćöøĆïñĉéßĂï 

���ǰĂõĉðøć÷ǰđóČęĂĒÿéÜÙüćöđĀĘîìćÜüĉßćÖćø×ĂÜêîđĂÜĒúąøĆï

ôŦÜÙüćöđĀĘî×ĂÜñĎšĂČęîĂ÷ŠćÜÿøšćÜÿøøÙŤǰ 

��� üćÜĒñîǰĒúąĒÖšĕ×ðŦâĀćĕéšéšü÷êîđĂÜǰēé÷öĊÙüćö÷ČéĀ÷čŠî

ĒúąÿćöćøëðøĆïĔĀšđ×šćÖĆïÿëćîÖćøèŤ 

��ǰéšćîìĆÖþąÖćøÙĉéüĉđÙøćąĀŤđßĉÜêĆüđú×ǰ 

ÖćøÿČęĂÿćøĒúąÖćøĔßšđìÙēîēú÷Ċÿćøÿîđìýǰ 

���ǰĔßšüĉíĊìćÜÿëĉêĉĔîÖćøüĉđÙøćąĀŤ×šĂöĎúìćÜüĉì÷ćýćÿêøŤ 

���ǰĔßšđìÙēîēú÷ĊÿćøÿîđìýĔîÖćøÿČïÙšîêĉéêćöÙüćöÖšćüĀîšć

ìćÜüĉßćÖćøĕéšĂ÷ŠćÜöĊðøąÿĉìíĉõćóǰ 

���ǰîĈđÿîĂñúÜćîüĉÝĆ÷ēé÷ĔßšÿČęĂĂ÷ŠćÜđĀöćąÿöĒúąöĊ

ðøąÿĉìíĉõćó 
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�� ĒñîìĊęĒÿéÜÖćøÖøąÝć÷ÙüćöøĆïñĉéßĂïöćêøåćîñúÖćøđøĊ÷îøĎšÝćÖĀúĆÖÿĎêøÿĎŠøć÷üĉßćǰ(Curriculum Mapping) 

xǰĀöć÷ëċÜǰÙüćöøĆïñĉéßĂïĀúĆÖǰǰǰǰǰǰǰǰRǰĀöć÷ëċÜǰÙüćöøĆïñĉéßĂïøĂÜǰ 

 
 

øć÷üĉßć éšćîÙčèíøøö

ĒúąÝøĉ÷íøøö 

éšćîÙüćöøĎš éšćîìĆÖþąìćÜðŦââć éšćîìĆÖþą

ÙüćöÿĆöóĆîíŤ

øąĀüŠćÜïčÙÙú

ĒúąÙüćö

øĆïñĉéßĂï 

éšćîìĆÖþąÖćøüĉđÙøćąĀŤ

đßĉÜêĆüđú×ǰÖćøÿČęĂÿćøǰ

ĒúąÖćøĔßšđìÙēîēú÷Ċ

ÿćøÿîđìý 

  ǰ	�)  (2) 	�) 	�) 	�) 	�) 	�) 	�) 	�) 	�) 	�) 	�) 	�) 

 ĀöüéüĉßćïĆÜÙĆïǰǰ              

Ùö760 ðŦâĀćóĉđýþ  x   x x   x  x R x 

Ùö761 ÿĆööîćđÙöĊðøą÷čÖêŤǰ1 x  x R  x   x  R x x 

Ùö762 ÿĆööîćđÙöĊðøą÷čÖêŤǰ2 x  R x   x  x  R x x 

Ùö763 ÿĆööîćđÙöĊðøą÷čÖêŤǰ3  x  R x  x  x x R x x 

Ùö764 ÿĆööîćđÙöĊðøą÷čÖêŤǰ4  x  R x  R x x x R x x 

Ùö771 đÙšćēÙøÜÜćîüĉÝĆ÷ĔĀöŠìćÜđÙöĊðøą÷čÖêŤ  x R R x  x R R x  R x 

 ĀöüéüĉßćđúČĂÖǰǰ              

 ÖúčŠöüĉßćđÙöĊðøą÷čÖêŤ              

Ùö571 ÖćøÝĆéÖćøÙüćöðúĂéõĆ÷ĔîĀšĂÜðäĉïĆêĉÖćøüĉÝĆ÷ x  x   x   x     

Ùö572 Ýøĉ÷íøøöÖćøüĉÝĆ÷ǰÝøø÷ćïøøèĒúąìøĆó÷ŤÿĉîìćÜ

ðŦââć 
x x x   x   x   x  
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øć÷üĉßć éšćîÙčèíøøö

ĒúąÝøĉ÷íøøö 

éšćîÙüćöøĎš éšćîìĆÖþąìćÜðŦââć éšćîìĆÖþą

ÙüćöÿĆöóĆîíŤ

øąĀüŠćÜïčÙÙú

ĒúąÙüćö

øĆïñĉéßĂï 

éšćîìĆÖþąÖćøüĉđÙøćąĀŤ

đßĉÜêĆüđú×ǰÖćøÿČęĂÿćøǰ

ĒúąÖćøĔßšđìÙēîēú÷Ċ

ÿćøÿîđìý 

  ǰ	�)  (2) 	�) 	�) 	�) 	�) 	�) 	�) 	�) 	�) 	�) 	�) 	�) 

Ùö674 Öćøðøą÷čÖêŤđÙöĊĔîîćēîđìÙēîēú÷Ċ x  x  R x R  x    x 

Ùö772 đÙöĊÿĊđ×Ċ÷ü x  x  R x R  R x   x 
Ùö773 ÖćøüĉđÙøćąĀŤđÖĊę÷üÖĆïÿĉęÜĒüéúšĂö×ĆĚîÿĎÜ x  x  R x R  R x   x 

Ùö774 đÙöĊßĊüüĉì÷ć x  x  R x R     x  

Ùö775 Öćøðøą÷čÖêŤđÙöĊđßĉÜôŗÿĉÖÿŤĔîüĉì÷ćýćÿêøŤßĊüõćó R x  R x x R  x  x R  

Ùö776 ÖćøĂĂÖĒïïĒúąÙšîóï÷ć x  x  R x    x  x  

Ùö777 ÖćøĂĂÖĒïïÖćøìéúĂÜìćÜđÙöĊ x  x  R x    x  x  

 ÖúčŠöüĉßćđÙöĊĂîĉîìøĊ÷Ť              

Ùö516 đÙöĊ×ĂÜÿćøđßĉÜàšĂîēúĀąĂĉîìøĊ÷Ť×ĂÜēúĀąĒìøîàĉßĆî x   x  x   R   R  

Ùö517 ÝúîóúýćÿêøŤĒúąÖúĕÖ×ĂÜðäĉÖĉøĉ÷ćđÙöĊĂîĉîìøĊ÷Ť x   x  x   R   R  

Ùö612 ĀĆü×šĂóĉđýþìćÜđÙöĊĂîĉîìøĊ÷Ť  x  x  x   R   x  

Ùö714 đÙöĊßĊüĂîĉîìøĊ÷Ť x   x  x   R   R  

 ÖúčŠöüĉßćđÙöĊĂĉîìøĊ÷Ť              

Ùö��� đÙöĊ×ĂÜÿćøđăđìĂēøĕàÙúĉÖĒúąÖćøðøą÷čÖêŤ x   x  x   x   x R 

Ùö524 ñúĉêõĆèæŤíøøößćêĉĒúąÖćøðøą÷čÖêŤ x    x x    x  x R 

Ùö525 đìÙîĉÙìćÜÿđðÖēìøÿēÖðŘĔîđÙöĊĂĉîìøĊ÷Ť x  x R  x x   R R x  



46 

®¨�́¼�¦�¦�́�µ�»¬��̧�́�·��µ�µª·�µÁ�¤�̧¦³¥»��r�¡�«� ���5 

 
 

 

  

øć÷üĉßć éšćîÙčèíøøö

ĒúąÝøĉ÷íøøö 

éšćîÙüćöøĎš éšćîìĆÖþąìćÜðŦââć éšćîìĆÖþą

ÙüćöÿĆöóĆîíŤ

øąĀüŠćÜïčÙÙú

ĒúąÙüćö

øĆïñĉéßĂï 

éšćîìĆÖþąÖćøüĉđÙøćąĀŤ

đßĉÜêĆüđú×ǰÖćøÿČęĂÿćøǰ

ĒúąÖćøĔßšđìÙēîēú÷Ċ

ÿćøÿîđìý 

  ǰ	�)  (2) 	�) 	�) 	�) 	�) 	�) 	�) 	�) 	�) 	�) 	�) 	�) 

Ùö527 ðäĉÖĉøĉ÷ćđÙöĊĂĉîìøĊ÷Ť×ĆĚîÿĎÜǰĒúąÖúĕÖ×ĂÜðäĉÖĉøĉ÷ć x  x R  x    R  x  

Ùö528 ÖćøÿĆÜđÙøćąĀŤìćÜđÙöĊĂĉîìøĊ÷Ť×ĆĚîÿĎÜ x  x   x    R  x  

Ùö623 ĀĆü×šĂóĉđýþìćÜđÙöĊĂĉîìøĊ÷Ť x  x R R x    x  x  

 ÖúčŠöüĉßćđÙöĊđßĉÜôŗÿĉÖÿŤ              

Ùö636 đÙöĊÙĈîüèđßĉÜðøą÷čÖêŤ R x x x  x x R R x R x R 

Ùö638 ĀĆü×šĂóĉđýþìćÜđÙöĊđßĉÜôŗÿĉÖÿŤ R x R x R x x R R R  x R 

 ÖúčŠöüĉßćßĊüđÙöĊ              

Ùö��� ßĊüđÙöĊĒúąßĊüüĉì÷ćýćÿêøŤøąéĆïēöđúÖčú×ĆĚîÿĎÜ R x x x R x x  x   x x 
Ùö��� ßĊüđÙöĊøąéĆïđàúúŤĒúąÖćøÙüïÙčöìćÜßĊüđÙöĊ R x x x R x x  x   x x 
Ùö��� đìÙîĉÙđßĉÜïĎøèćÖćøĔîÖćøüĉÝĆ÷ìćÜßĊüđÙöĊǰǰ x x x x  x x  x  x x R 

Ùö��� ĀĆü×šĂóĉđýþìćÜßĊüđÙöĊ R x x x x x x  x   x x 

Ùö��� ßĊüÿćøÿîđìýýćÿêøŤĒúąßĊüôŗÿĉÖÿŤ×ĂÜēðøêĊî R x x x x x x  x  x x x 
Ùö��� óĆîíčüĉýüÖøøö R x x x x x x  x   x x 
Ùö�4� ÝĊēîöĉÖÿŤĒúąēðøêĊēĂöĉÖÿŤ R x x x x x x  x  R x x 

Ùö��� ðäĉïĆêĉÖćøóĆîíčüĉýüÖøøö x x x x R x x  x  R x x 
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øć÷üĉßć éšćîÙčèíøøö

ĒúąÝøĉ÷íøøö 

éšćîÙüćöøĎš éšćîìĆÖþąìćÜðŦââć éšćîìĆÖþą

ÙüćöÿĆöóĆîíŤ

øąĀüŠćÜïčÙÙú

ĒúąÙüćö

øĆïñĉéßĂï 

éšćîìĆÖþąÖćøüĉđÙøćąĀŤ

đßĉÜêĆüđú×ǰÖćøÿČęĂÿćøǰ

ĒúąÖćøĔßšđìÙēîēú÷Ċ

ÿćøÿîđìý 

  ǰ	�)  (2) 	�) 	�) 	�) 	�) 	�) 	�) 	�) 	�) 	�) 	�) 	�) 

 ÖúčŠöüĉßćđÙöĊüĉđÙøćąĀŤ              

Ùö558 đÙöĊüĉđÙøćąĀŤÿđðÖēìøÿēÖðŘ x  x   x   R x   x 

Ùö559 đÙöĊüĉđÙøćąĀŤìćÜĕôôŜć x  x   x   R x   x 

Ùö654 ĀĆü×šĂóĉđýþìćÜđÙöĊüĉđÙøćąĀŤ x  x  R x   R x   x 

Ùö655 đìÙîĉÙÖćøĒ÷Öÿćøǰ x  x   x   R x   x 

Ùö�57 đìÙîĉÙēÙøöćēìÖøćôŘ×ĆĚîÿĎÜ x  x  R x R  R x   x 

 ðøĉââćîĉóîíŤ              

ðóé��� ðøĉââćîĉóîíŤøąéĆïðøĉââćđĂÖ x x x x x x x x x x x x x 

ðóé��� ðøĉââćîĉóîíŤøąéĆïðøĉââćđĂÖ x x x x x x x x x x x x x 
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ĀöüéìĊęǰ5 ĀúĆÖđÖèæŤĔîÖćøðøąđöĉîñúîĉÿĉê 

�� ÖãøąđïĊ÷ïĀøČĂĀúĆÖđÖèæŤĔîÖćøĔĀšøąéĆïÙąĒîîǰ	đÖøé
 

  đðŨîĕðêćö×šĂïĆÜÙĆïöĀćüĉì÷ćúĆ÷ýøĊîÙøĉîìøüĉēøçǰüŠćéšü÷ÖćøýċÖþćøąéĆïïĆèæĉêýċÖþćǰó�ý�2559 

	õćÙñîüÖǰÖ
 

�� ÖøąïüîÖćøìüîÿĂïöćêøåćîñúÿĆöùìíĉĝ×ĂÜîĉÿĉê 

 2.1ǰÖćøìüîÿĂïöćêøåćîñúúĆóíŤÖćøđøĊ÷îøĎš×èąîĉÿĉêÖĈúĆÜýċÖþć 

ēé÷ÙèąÖøøöÖćøïøĉĀćøĀúĆÖÿĎêøìĈĀîšćìĊęÖĈÖĆïéĎĒúÖćøðøąđöĉîñúúĆóíŤÖćøđøĊ÷îøĎšĔîøąéĆï

øć÷üĉßćǰøąéĆïßĆĚîðŘǰĒúąøąéĆïĀúĆÖÿĎêøǰĔĀšÙøĂïÙúčöüĉíĊÖćøÝĆéÖćøđøĊ÷îÖćøÿĂîǰüĉíĊÖćøðøąđöĉîǰđÙøČęĂÜöČ Ă

ðøąđöĉîǰđÖèæŤÖćøðøąđöĉîǰĒúąñúÖćøðøąđöĉîǰēé÷öĊÖćøîĈñúÖćøðøąđöĉîÖćøÝĆéÖćøđøĊ÷îÖćøÿĂîĔîĒêŠúą

øć÷üĉßćǰēé÷îĉÿĉêǰöćĔßšðøąÖĂïÖćøóĉÝćøèćøŠüöéšü÷ 

 2.2ǰÖćøìüîÿĂïöćêøåćîñúúĆóíŤÖćøđøĊ÷îøĎšĀúĆÜÝćÖîĉÿĉêÿĈđøĘÝÖćøýċÖþć 

ĻǰðøąđöĉîÝćÖÙüćöóċÜóĂĔÝ×ĂÜñĎšĔßšïĆèæĉê 

ĻǰðøąđöĉîÝćÖÙüćöÙĉéđĀĘî×ĂÜïĆèæĉêìĊęÝïÖćøýċÖþć 

�� đÖèæŤÖćøÿĈđøĘÝÖćøýċÖþćêćöĀúĆÖÿĎêø 

ǰǰǰǰǰ  ��ǰĒïïǰ���ǰîĉÿĉêðøĉââćēìđ×šćýċÖþćĔîĀúĆÖÿĎêøðøĆßâćéčþãĊïĆèæĉêǰìĊęđîšîÖćøüĉÝĆ÷ǰêšĂÜÿĂïñŠćîÖćøÿĂï

üĆéÙčèÿöïĆêĉǰ	Qualifying Examination) đóČęĂđðŨîñĎšöĊÿĉìíĉ×ĂìĈðøĉââćîĉóîíŤǰđÿîĂðøĉââćîĉóîíŤǰĒúąÿĂïñŠćî

ÖćøÿĂïðćÖđðúŠć×ĆĚîÿčéìšć÷ēé÷ÙèąÖøøöÖćøìĊęÿëćïĆîĂčéöýċÖþćîĆĚîĒêŠÜêĆĚÜǰàċęÜÝąêšĂÜðøąÖĂïéšü÷ñĎšìøÜÙčèüčçĉ

ÝćÖõć÷ĔîǰĒúąõć÷îĂÖÿëćïĆîĒúąêšĂÜđðŨîøąïïđðŗéĔĀšñĎšÿîĔÝđ×šćøĆïôŦÜĕéšÿĈĀøĆïñúÜćîðøĉââćîĉóîíŤĀøČĂÿŠüî

ĀîċęÜ×ĂÜðøĉââćîĉóîíŤêšĂÜĕéšøĆïÖćøêĊóĉöóŤǰĀøČĂĂ÷ŠćÜîšĂ÷ĕéšøĆïÖćø÷ĂöøĆïĔĀšêĊóĉöóŤĔîüćøÿćøøąéĆïîćîćßćêĉìĊęöĊ

ÙčèõćóêćöðøąÖćýÙèąÖøøöÖćøÖćøĂčéöýċÖþćǰđøČęĂÜǰĀúĆÖđÖèæŤÖćøóĉÝćøèćüćøÿćøìćÜüĉßćÖćøÿĈĀøĆïÖćø

đñ÷ĒóøŠñúÜćîìćÜüĉßćÖćøǰĂ÷ŠćÜîšĂ÷ǰ�ǰđøČęĂÜÝċÜÝąÿĈđøĘÝÖćøýċÖþćĕéšǰĒúąđðŨîĕðêćö×šĂïĆÜÙĆïöĀćüĉì÷ćúĆ÷ýøĊîÙøĉ

îìøüĉēøçǰüŠćéšü÷ÖćøýċÖþćøąéĆïïĆèæĉêýċÖþćǰó�ý����� 

 

ǰ��ǰĒïïǰ���ǰîĉÿĉêðøĉââćēìđ×šćýċÖþćĔîĀúĆÖÿĎêøðøĆßâćéčþãĊïĆèæĉêǰìĊęìĈðøĉââćîĉóîíŤĒúąđøĊ÷îøć÷üĉßćđóĉęöđêĉöǰ

êšĂÜýċÖþćøć÷üĉßćÙøïëšüîêćöìĊęÖĈĀîéĔîĀúĆÖÿĎêøǰēé÷ÝąêšĂÜĕéšøąéĆïÙąĒîîđÞúĊę÷ĕöŠêęĈÖüŠćǰ����ǰÝćÖøąïïǰ�ǰ

øąéĆïÙąĒîîĀøČĂđìĊ÷ïđìŠćǰÿĂïñŠćîÖćøÿĂïüĆéÙčèÿöïĆêĉǰ	Qualifying Examination) đóČęĂđðŨîñĎšöĊÿĉìíĉ×ĂìĈ

ðøĉââćîĉóîíŤǰđÿîĂðøĉââćîĉóîíŤǰĒúąÿĂïñŠćîÖćøÿĂïðćÖđðúŠć×ĆĚîÿčéìšć÷ēé÷ÙèąÖøøöÖćøìĊęÿëćïĆîĂčéöýċÖþć

îĆĚîĒêŠÜêĆĚÜǰàċęÜÝąêšĂÜðøąÖĂïéšü÷ñĎšìøÜÙčèüčçĉÝćÖõć÷ĔîĒúąõć÷îĂÖÿëćïĆîĒúąêšĂÜđðŨîøąïïđðŗéĔĀšñĎšÿîĔÝđ×šćøĆï

ôŦÜĕéšǰǰǰÿĈĀøĆïñúÜćîðøĉââćîĉóîíŤĀøČĂÿŠüîĀîċęÜ×ĂÜðøĉââćîĉóîíŤêšĂÜĕéšøĆïÖćøêĊóĉöóŤĀøČĂĂ÷ŠćÜîšĂ÷ĕéšøĆïÖćø

÷ĂöøĆïĔĀšêĊóĉöóŤĔîüćøÿćøøąéĆïîćîćßćêĉìĊęöĊÙčèõćóêćöðøąÖćýÙèąÖøøöÖćøÖćøĂčéöýċÖþćǰđøČęĂÜǰĀúĆÖđÖèæŤ

ÖćøóĉÝćøèćüćøÿćøìćÜüĉßćÖćøÿĈĀøĆïÖćøđñ÷ĒóøŠñúÜćîìćÜüĉßćÖćøĂ÷ŠćÜîšĂ÷ǰ�ǰđøČęĂÜÝċÜÝąÿĈđøĘÝÖćøýċÖþćĕéšǰ

ĒúąđðŨîĕðêćö×šĂïĆÜÙĆïöĀćüĉì÷ćúĆ÷ýøĊîÙøĉîìøüĉēøçǰüŠćéšü÷ÖćøýċÖþćøąéĆïïĆèæĉêýċÖþćǰó�ý����� 
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ǰ��ǰĒïïǰ���ǰÿĈĀøĆïñĎšÿĈđøĘÝÖćøýċÖþćøąéĆïðøĉââćêøĊìĊęìĈðøĉââćîĉóîíŤĒúąđøĊ÷îøć÷üĉßćđóĉęöđêĉöǰêšĂÜýċÖþć

øć÷üĉßćÙøïëšüîêćöìĊęÖĈĀîéĔîĀúĆÖÿĎêøǰēé÷ÝąêšĂÜĕéšøąéĆïÙąĒîîđÞúĊę÷ĕöŠêęĈÖüŠćǰ����ǰÝćÖøąïïǰ�ǰøąéĆï

ÙąĒîîĀøČĂđìĊ÷ïđìŠćǰÿĂïñŠćîÖćøÿĂïüĆéÙčèÿöïĆêĉǰ	Qualifying Examination) đóČęĂđðŨîñĎšöĊÿĉìíĉ×ĂìĈðøĉââć

îĉóîíŤǰđÿîĂðøĉââćîĉóîíŤǰĒúąÿĂïñŠćîÖćøÿĂïðćÖđðúŠć×ĆĚîÿčéìšć÷ēé÷ÙèąÖøøöÖćøìĊęÿëćïĆîĂčéöýċÖþćîĆĚî

ĒêŠÜêĆĚÜǰàċęÜÝąêšĂÜðøąÖĂïéšü÷ñĎšìøÜÙčèüčçĉÝćÖõć÷ĔîĒúąõć÷îĂÖÿëćïĆîĒúąêšĂÜđðŨîøąïïđðŗéĔĀšñĎšÿîĔÝđ×šćøĆïôŦÜ

ĕéšǰÿĈĀøĆïñúÜćîðøĉââćîĉóîíŤǰĀøČĂÿŠüîĀîċęÜ×ĂÜðøĉââćîĉóîíŤêšĂÜĕéšøĆïÖćøêĊóĉöóŤǰĀøČĂĂ÷ŠćÜîšĂ÷ĕéšøĆïÖćø÷ĂöøĆï

ĔĀšêĊóĉöóŤĔîüćøÿćøøąéĆïîćîćßćêĉìĊęöĊÙčèõćóêćöðøąÖćýǰÙèąÖøøöÖćøÖćøĂčéöýċÖþćǰđøČęĂÜǰĀúĆÖđÖèæŤÖćø

óĉÝćøèćüćøÿćøìćÜüĉßćÖćøÿĈĀøĆïÖćøđñ÷ĒóøŠñúÜćîìćÜüĉßćÖćøǰĂ÷ŠćÜîšĂ÷ǰ�ǰđøČęĂÜÝċÜÝąÿĈđøĘÝÖćøýċÖþćĕéšǰĒêŠĔî

ÖøèĊîĉÿĉêĕöŠÿćöćøëđøĊ÷îñŠćîĕðëċÜĀúĆÖÿĎêøðøĆßâćéčþãĊïĆèæĉêǰĔĀšîĉÿĉêñĎšîĆĚîÿĈđøĘÝÖćøýċÖþćøąéĆïöĀćïĆèæĉêĕéšǰēé÷

ĔßšēÙøÜÿøšćÜĀúĆÖÿĎêøĒúąđÜČęĂîĕ×ÖćøÿĈđøĘÝÖćøýċÖþćđßŠîđéĊ÷üÖĆïĀúĆÖÿĎêøüĉì÷ćýćÿêøöĀćïĆèæĉêǰÿć×ćüĉßć

đìÙēîēú÷ĊßĊüõćóǰìĆĚÜîĊĚĔĀšđðŨîĕðêćö×šĂïĆÜÙĆïöĀćüĉì÷ćúĆ÷ýøĊîÙøĉîìøüĉēøçǰüŠćéšü÷ÖćøýċÖþćøąéĆïïĆèæĉêýċÖþćǰ

ó�ý�ǰ����ǰ	õćÙñîüÖǰÖ
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ĀöüéìĊęǰ6 ÖćøóĆçîćĂćÝćø÷Ť 

�� ÖćøđêøĊ÷öÖćøÿĈĀøĆïĂćÝćø÷ŤĔĀöŠ 

 1. öĀćüĉì÷ćúĆ÷öĊîē÷ïć÷ĔĀšĀúĆÖÿĎêøÿŠÜđÿøĉöĂćÝćø÷ŤĔĀöŠđ×šćøĆïÖćøðåöîĉđìýĒúąĂïøöÙüćöđðŨîÙøĎǰ

àċęÜÝĆéēé÷öĀćüĉì÷ćúĆ÷ǰđóČęĂĔĀšÙüćöøĎšđÖĊę÷üÖĆïÖćøĂĂÖĒïïÖćøđøĊ÷îøĎšìĊęöčŠÜđîšîñúúĆóíŤÖćøđøĊ÷îøĎšǰđìÙîĉÙüĉíĊÖćø

ÿĂîǰÖćøĔßšÿČęĂđìÙēîēú÷ĊéĉÝĉìĆúǰÖćøüĆéðøąđöĉîñúǰÖćøüĉđÙøćąĀŤñĎšđøĊ÷îǰÖćøüĉÝĆ÷đóČęĂǰóĆçîćÖćøđøĊ÷îÖćøÿĂîǰ

ÖćøüćÜĒñîĒúąðøĆïðøčÜøć÷úąđĂĊ÷éøć÷üĉßćǰÖćøðøąÖĆîÙčèõćóÖćøýċÖþćǰĒúąøąïïÿćøÿîđìýìĊęđÖĊę÷ü×šĂÜ 

 2. ĀúĆÖÿĎêøßĊĚĒÝÜðøĆßâćǰüĆêëčðøąÿÜÙŤǰĒúąđðŜćĀöć÷×ĂÜĀúĆÖÿĎêøǰĒúąöĂïđĂÖÿćøìĊęđÖĊę÷ü×šĂÜǰđßŠîǰ

øć÷úąđĂĊ÷éĀúĆÖÿĎêøǰÙĎŠöČĂÖćøýċÖþćĒúąĀúĆÖÿĎêøǰÙĎŠöČĂĂćÝćø÷ŤǰÖãøąđïĊ÷ïêŠćÜė 

 3. ĀúĆÖÿĎêøÝĆéĔĀšĂćÝćø÷ŤĔĀöŠđ×šćøŠüöÿĆÜđÖêÖćøèŤÖćøÝĆéÖćøđøĊ÷îÖćøÿĂîĔîøć÷üĉßćêŠćÜėǰĀøČĂÝĆéĔĀš

ÿĂîǰøŠüöÖĆïĂćÝćø÷ŤìĊęöĊðøąÿïÖćøèŤǰ 

 4. ĀúĆÖÿĎêøÖĈĀîéĂćÝćø÷ŤóĊęđúĊĚ÷ÜđóČęĂßŠü÷đĀúČĂĒúąĔĀšÙĈĒîąîĈðøċÖþćǰêúĂéÝîðøąđöĉîĒúąêĉéêćöǰ

ÙüćöÖšćüĀîšćĔîÖćøðäĉïĆêĉÜćî×ĂÜĂćÝćø÷ŤĔĀöŠǰ 

�� ÖćøóĆçîćÙüćöøĎšĒúąìĆÖþąĔĀšĒÖŠÙèćÝćø÷Ť 

 � ÖćøóĆçîćìĆÖþąÖćøÝĆéÖćøđøĊ÷îÖćøÿĂîǰÖćøüĆéĒúąðøąđöĉîñú 

1.1ǰÿŠÜđÿøĉöĔĀšĂćÝćø÷ŤĕéšøĆïÖćøóĆçîćÙüćöøĎšđÖĊę÷üÖĆïÖćøĂĂÖĒïïÖćøđøĊ÷îøĎšìĊęöčŠÜđîšîñúúĆóíŤǰÖćø

đøĊ÷îøĎšǰđìÙîĉÙüĉíĊÖćøÿĂîǰÖćøĔßšÿČęĂđìÙēîēú÷ĊéĉÝĉìĆúǰÖćøüĆéðøąđöĉîñúǰÖćøüĉđÙøćąĀŤñĎšđøĊ÷îǰÖćøüĉÝĆ÷đóČęĂǰ

óĆçîćÖćøđøĊ÷îÖćøÿĂîǰÖćøüćÜĒñîĒúąðøĆïðøčÜøć÷úąđĂĊ÷éøć÷üĉßćǰÖćøðøąÖĆîÙčèõćóÖćøýċÖþćǰĒúą

øąïïǰÿćøÿîđìýìĊęđÖĊę÷ü×šĂÜǰàċęÜÝĆéēé÷öĀćüĉì÷ćúĆ÷�ÙèąǰĒúąĀîŠü÷Üćîõć÷îĂÖǰĂ÷ŠćÜêŠĂđîČęĂÜ 

1.2 ÿîĆïÿîčîĒúąÿŠÜđÿøĉöĔĀšĂćÝćø÷Ťđ×šćøĆïÖćøøĆïøĂÜÿöøøëîąêćöÖøĂïöćêøåćîüĉßćßĊó×ĂÜǰ

ÿĀøćßĂćèćÝĆÖøǰ	UK Professional Standards Framework- UKPSF) 

 � ÖćøóĆçîćüĉßćÖćøĒúąüĉßćßĊóéšćîĂČęîėǰ 

2.1ǰÿîĆïÿîčîĔĀšĂćÝćø÷ŤöĊÿŠüîøŠüöĔîÖĉÝÖøøöïøĉÖćøüĉßćÖćøǰēé÷öĊÖćøïĎøèćÖćøÖćøđøĊ÷îÖćøÿĂîǰ

ÖĆïÖćøïøĉÖćøìćÜüĉßćÖćøĒÖŠÿĆÜÙöǰđóČęĂÖćøóĆçîćĂ÷ŠćÜ÷ĆęÜ÷Čî 

2.2 ÿîĆïÿîčîĔĀšĂćÝćø÷ŤĕéšøĆïÖćøóĆçîćÙüćöøĎšǰÿøšćÜđÿøĉöðøąÿïÖćøèŤĔîÖćøüĉÝĆ÷ìćÜüĉßćÖćø�

üĉßćßĊóǰĂ÷ŠćÜêŠĂđîČęĂÜǰēé÷đ×šćøŠüöĂïøöǰðøąßčöÿĆööîćìćÜüĉßćÖćøǰîĈđÿîĂĒúąđñ÷ĒóøŠñúÜćîìćÜüĉßćÖćø

ìĆĚÜĔîøąéĆïßćêĉĒúąøąéĆïîćîćßćêĉ 
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ĀöüéìĊęǰ7ǰÖćøðøąÖĆîÙčèõćó 

��ǰÖćøÖĈÖĆïöćêøåćî 

ÖćøïøĉĀćøÝĆéÖćøĀúĆÖÿĎêøđðŨîĕðêćöđÖèæŤöćêøåćîĀúĆÖÿĎêøïĆèæĉêýċÖþćǰÖøĂïöćêøåćîÙčèüčçĉ

øąéĆïĂčéöýċÖþćĒĀŠÜßćêĉǰĒúąöćêøåćîÙčèüčçĉÿć×ćüĉßćđÙöĊǰêúĂéøą÷ąđüúćìĊęöĊÖćøÝĆéÖćøđøĊ÷îÖćøÿĂîǰĔî

ĀúĆÖÿĎêøǰéĆÜîĊĚ 

- ĂćÝćø÷ŤñĎšøĆïñĉéßĂïĀúĆÖÿĎêøǰöĊÝĈîüîĕöŠîšĂ÷ÖüŠćǰ3ǰÙîǰöĊÙčèüčçĉêøÜĀøČĂÿĆöóĆîíŤÖĆïÿć×ćüĉßć×ĆĚî

êęĈǰðøĉââćđĂÖǰĒúąöĊñúÜćîìćÜüĉßćÖćøìĊęĕéšøĆïÖćøđñ÷ĒóøŠêćöĀúĆÖđÖèæŤìĊęÖĈĀîéĔîÖćøóĉÝćøèćĒêŠÜêĆĚÜ

ĔĀšïčÙÙúéĈøÜêĈĒĀîŠÜìćÜüĉßćÖćøǰĂ÷ŠćÜîšĂ÷ǰ3ǰøć÷ÖćøĔîøĂïǰ5ǰðŘ÷šĂîĀúĆÜ 

- ĂćÝćø÷ŤðøąÝĈĀúĆÖÿĎêøǰöĊÙčèüčçĉ×ĆĚîêęĈðøĉââćđĂÖǰĒúąöĊñúÜćîìćÜüĉßćÖćøìĊęĕéšøĆïÖćøđñ÷ĒóøŠ

êćöĀúĆÖđÖèæŤìĊęÖĈĀîéĔîÖćøóĉÝćøèćĒêŠÜêĆĚÜĔĀšïčÙÙúéĈøÜêĈĒĀîŠÜìćÜüĉßćÖćøǰĂ÷ŠćÜîšĂ÷ǰ3ǰøć÷ÖćøĔî

øĂïǰ5ǰðŘ÷šĂîĀúĆÜ 

- öĊÖćøðøĆïðøčÜĀúĆÖÿĎêøĂ÷ŠćÜîšĂ÷ìčÖǰ5 ðŘǰēé÷îĈÙüćöÙĉéđĀĘî×ĂÜÙèąÖøøöÖćøüĉóćÖþŤĒúąóĆçîć

ĀúĆÖÿĎêøǰàċęÜðøąÖĂïéšü÷ǰñĎšìøÜÙčèüčçĉǰïĆèæĉêĔĀöŠǰýĉþ÷ŤđÖŠćǰñĎšĔßšïĆèæĉêǰøüöëċÜÖćøđðúĊę÷îĒðúÜ×ĂÜîē÷ïć÷ǰ

đýøþåÖĉÝǰÿĆÜÙöǰĒúąÙüćöÖšćüĀîšćìćÜüĉßćÖćøǰöćðøąÖĂïÖćøóĉÝćøèćéšü÷ 

��ǰïĆèæĉê 

- öĀćüĉì÷ćúĆ÷�Ùèą�õćÙüĉßć�ĀúĆÖÿĎêøǰöĊøąïïĒúąÖúĕÖĔîÖćøðøąđöĉîÙčèõćóïĆèæĉêêćöÖøĂï

öćêøåćîǰÙčèüčçĉøąéĆïĂčéöýċÖþćĒĀŠÜßćêĉǰ	TQF) ĒúąñúúĆóíŤÖćøđøĊ÷îøĎš×ĂÜĀúĆÖÿĎêøǰ	ELO) ĔĀšÙøĂïÙúčöñú

ÖćøđøĊ÷îøĎšǰìĊęđìĊ÷ïđÙĊ÷ÜĂ÷ŠćÜîšĂ÷ǰ5 éšćîǰĕéšĒÖŠǰ1) éšćîÙčèíøøöÝøĉ÷íøøöǰ2) éšćîÙüćöøĎšǰ3) éšćîìĆÖþąìćÜ

ðŦââćǰ4) éšćîìĆÖþąÙüćöÿĆöóĆîíŤøąĀüŠćÜïčÙÙúĒúąÙüćöøĆïñĉéßĂïǰ5) éšćîìĆÖþąÖćøüĉđÙøćąĀŤđßĉÜêĆüđú×ǰ

ÖćøÿČęĂÿćøǰĒúąÖćøĔßšđìÙēîēú÷Ċÿćøÿîđìý 

- ĀúĆÖÿĎêøöĊÖćøÿĈøüÝ×šĂöĎúñúúĆóíŤÖćøđøĊ÷îøĎš×ĂÜïĆèæĉêìĊęĕéšÜćîìĈǰõć÷Ĕîøą÷ąđüúćǰ1 ðŘǰîĆïÝćÖ

üĆîìĊęÿĈđøĘÝÖćøýċÖþć 

- ĀúĆÖÿĎêøöĊÖćøêĉéêćöÖćøđñ÷ĒóøŠñúÜćîǰ	ēÙøÜÜćîǰÜćîüĉÝĆ÷ǰĄúĄ
ǰ×ĂÜîĉÿĉêìĊęÿąìšĂîñúúĆóíŤÖćø

đøĊ÷îøĎšǰ×ĂÜĀúĆÖÿĎêøÖŠĂîÝïÖćøýċÖþćǰ 

 

��ǰîĉÿĉê 

  - öĀćüĉì÷ćúĆ÷�Ùèą�õćÙüĉßć�ĀúĆÖÿĎêøǰöĊÖøąïüîÖćøøĆïîĉÿĉêǰēé÷ÖĈĀîéđÖèæŤÖćøÙĆéđúČĂÖĒúą

ÙčèÿöïĆêĉǰ×ĂÜîĉÿĉêìĊęđĀöćąÿöÖĆïúĆÖþèą×ĂÜĀúĆÖÿĎêøǰĒúąöĊÖćøđêøĊ÷öÙüćöóøšĂöÖŠĂîđ×šćýċÖþćđóČęĂĔĀšîĉÿĉê

öĊÙüćöóøšĂöǰĔîÖćøđøĊ÷îĒúąÿćöćøëÿĈđøĘÝÖćøýċÖþćĕéšêćöøą÷ąđüúćìĊęĀúĆÖÿĎêøÖĈĀîé 
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 - öĀćüĉì÷ćúĆ÷�Ùèą�õćÙüĉßć�ĀúĆÖÿĎêøǰöĊÖćøÝĆéÖĉÝÖøøöđóČęĂóĆçîćÙüćöøĎšǰÙüćöÿćöćøëǰĒúą

ýĆÖ÷õćó×ĂÜǰîĉÿĉêĔîøĎðĒïïêŠćÜėǰđÿøĉöÿøšćÜÝĉêÿĈîċÖĔîÖćøøĆïĔßšÿĆÜÙöĒúąÿŠüîøüöǰđÿøĉöÿøšćÜìĆÖþąÖćø

đøĊ÷îøĎšĔîýêüøøþìĊęǰ21ǰĒúąÖćøđøĊ÷îøĎšêúĂéßĊüĉê 

 - ĀúĆÖÿĎêøöĊÖćøĒêŠÜêĆĚÜĂćÝćø÷ŤìĊęðøċÖþćđóČęĂĔĀšÙĈðøċÖþćéšćîüĉßćÖćøǰÿĆÜÙöǰĒúąÖćøĔßšßĊüĉêĔî

öĀćüĉì÷ćúĆ÷ĒÖŠîĉÿĉêǰēé÷öĊÖćøÖĈĀîéßĆęüēöÜĔĀšÙĈðøċÖþćǰ	Office Hours) đóČęĂĔĀšîĉÿĉêÿćöćøëđ×šćðøċÖþćĕéš 

 - ĀúĆÖÿĎêøöĊÖćøÿĈøüÝ×šĂöĎúÖćøøĆïǰÖćøÙÜĂ÷ĎŠǰÖćøÿĈđøĘÝÖćøýċÖþć×ĂÜîĉÿĉêǰđóČęĂêĉéêćöǰðøąđöĉîǰĒúąǰ

ðøĆïðøčÜñúÖćøéĈđîĉîÜćî 

 - öĀćüĉì÷ćúĆ÷�Ùèą�õćÙüĉßć�ĀúĆÖÿĎêøǰöĊøąïïÖćøÝĆéÖćø×šĂøšĂÜđøĊ÷î×ĂÜîĉÿĉêìĊęöĊðøąÿĉìíĉõćóǰēé÷öĊ

ÖćøǰðøąđöĉîÙüćöóċÜóĂĔÝ×ĂÜñúÖćøÝĆéÖćø×šĂøšĂÜđøĊ÷î 

 

��ǰĂćÝćø÷Ť 

 - öĀćüĉì÷ćúĆ÷�Ùèą�õćÙüĉßć�ĀúĆÖÿĎêøǰöĊøąïïĒúąÖúĕÖĔîÖćøøĆïĂćÝćø÷ŤĔĀöŠìĊęÿĂéÙúšĂÜÖĆï

øąđïĊ÷ï�ǰ×šĂïĆÜÙĆï×ĂÜöĀćüĉì÷ćúĆ÷ǰēé÷ĂćÝćø÷ŤĔĀöŠêšĂÜöĊÙąĒîîìéÿĂïÙüćöÿćöćøëõćþćĂĆÜÖùþêćö

đÖèæŤìĊęöĀćüĉì÷ćúĆ÷ÖĈĀîéǰàċęÜÿĂéÙúšĂÜÖĆïðøąÖćýÙèąÖøøöÖćøÖćøĂčéöýċÖþćǰđøČęĂÜǰöćêøåćî

ÙüćöÿćöćøëǰõćþćĂĆÜÖùþ×ĂÜĂćÝćø÷ŤðøąÝĈ 

 - öĀćüĉì÷ćúĆ÷�Ùèą�õćÙüĉßć�ĀúĆÖÿĎêøǰöĊøąïïĒúąÖúĕÖĔîÖćøóĆçîćĂćÝćø÷ŤĔĀöŠǰĔĀšöĊÙüćöøĎš

đÖĊę÷üÖĆïǰĀúĆÖÖćøÝĆéÖćøđøĊ÷îøĎšǰÝĉêüĉì÷ćÖćøđøĊ÷îøĎšǰÖćøĂĂÖĒïïÖćøÝĆéÖćøđøĊ÷îøĎšǰÖćøĔßšÿČęĂĒúąđìÙēîēú÷Ċ

éĉÝĉìĆúĔîǰÖćøđøĊ÷îÖćøÿĂîǰÖćøüĆéðøąđöĉîñúÖćøđøĊ÷îøĎšǰøüöëċÜÖãĀöć÷ĒúąÝøĉ÷íøøöêŠćÜėǰìĊęđÖĊę÷ü×šĂÜ 

 - öĀćüĉì÷ćúĆ÷�Ùèą�õćÙüĉßć�ĀúĆÖÿĎêøǰöĊøąïïĒúąÖúĕÖĔîÖćøïøĉĀćøǰÿŠÜđÿøĉöǰĒúąóĆçîćĂćÝćø÷Ťǰ

ĔĀšöĊÙüćöđßĊę÷üßćâĔîÖćøÝĆéÖćøđøĊ÷îÖćøÿĂîêćöÖøĂïöćêøåćîüĉßćßĊó×ĂÜÿĀøćßĂćèćÝĆÖøǰ	UK 

Professional Standards Framework- UKPSF) ÖćøóĆçîćêîđĂÜĔĀšöċÙüćöđßĊę÷üßćâĔîÿć×ćüĉßćǰÖćøüĉÝĆ÷ǰ

ÖćøïøĉÖćøüĉßćÖćøǰĒúąöĊÙüćöÖšćüĀîšćĔîÖćøóĆçîćñúÜćîìćÜüĉßćÖćøĂ÷ŠćÜđĀöćąÿöǰÿĂéÙúšĂÜÖĆï

üĉÿĆ÷ìĆýîŤǰĒúąîē÷ïć÷ǰ×ĂÜöĀćüĉì÷ćúĆ÷ĒúąĒîüìćÜ×ĂÜĀúĆÖÿĎêø 

 - öĊÖćøÖĈÖĆïêĉéêćö×šĂöĎú×ĂÜĂćÝćø÷ŤñĎšøĆïñĉé×ĂïĀúĆÖÿĎêøǰĔĀšöĊÙčèüčçĉǰêĈĒĀîŠÜìćÜüĉßćÖćøǰ

ñúÜćîìćÜǰüĉßćÖćøǰÖćøÙÜĂ÷ĎŠǰĔĀšđðŨîĕðêćöđÖèæŤöćêøåćîìĊęÖĈĀîé 

 

��ǰĀúĆÖÿĎêøǰǰÖćøđøĊ÷îÖćøÿĂîǰǰÖćøðøąđöĉîñĎšđøĊ÷î 

- öĀćüĉì÷ćúĆ÷�ÙèąǰÿŠÜđÿøĉöÿîĆïÿîčîĔĀšĂćÝćø÷ŤöĊÙüćöđ×šćĔÝĔîÖćøĂĂÖĒïïĒúąðøĆïðøčÜĀúĆÖÿĎêøǰ

ßčéüĉßćǰĒúąøć÷üĉßćǰìĊęöčŠÜđîšîñúúĆóíŤÖćøđøĊ÷îøĎš×ĂÜñĎšđøĊ÷îǰ	Outcome-based Education) ĒúąÿĂéÙúšĂÜ

ÖĆïÙüćöǰêšĂÜÖćø×ĂÜñĎšöĊÿŠüîĕéšđÿĊ÷ǰêúćéĒøÜÜćîǰÙüćöđÝøĉâÖšćüĀîšć×ĂÜüĉì÷ćÖćøǰîē÷ïć÷øĆåïćúǰĒúą

ĒñîóĆçîćǰđýøþåÖĉÝĒúąÿĆÜÙöĒĀŠÜßćêĉ 
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- öĊÖćøÝĆéÖćøđøĊ÷îÖćøÿĂîìĊęöčŠÜđîšîñĎš đøĊ÷îđðŨîÿĈÙĆâñŠćîđìÙîĉÙÖćøđøĊ÷îøĎšđßĉÜøč Öǰ	Active 

Learning) ìĊęĀúćÖĀúć÷êćöÿõćóÝøĉÜǰÿŠÜđÿøĉöĔĀšîĉÿĉêĕéšđøĊ÷îøĎšĒúąÖćøòřÖðäĉïĆêĉéšü÷êîđĂÜǰđøĊ÷îøĎšĒúą

ìĈÜćîøŠüöÖĆïñĎšĂČęîǰÖćøĔßšđìÙēîēú÷ĊĔîÖćøđøĊ÷îøĎšǰÖćøÿČęĂÿćøǰĒúąÖćøìĈÜćîǰÖćøïĎøèćÖćøÖćøđøĊ÷îÖĆïÖćø

ìĈÜćîǰÖćøòřÖÜćîǰĒúąÖćøüĉÝĆ÷ 

- öĊÖćøÝĆéÖćøđøĊ÷îÖćøÿĂîìĊęöĊÖćøïĎøèćÖćøÖćøüĉÝĆ÷ǰÖćøïøĉÖćøüĉßćÖćøǰĒúąÖćøìĈîčïĈøčÜýĉúðą

ĒúąǰüĆçîíøøö 

- öĊÖćøÖĈĀîéĂćÝćø÷ŤñĎšÿĂîǰēé÷ÙĈîċÜëċÜÙüćöøĎšÙüćöÿćöćøëĒúąÙüćöđßĊę÷üßćâĔîøć÷üĉßćĀøČĂ

đîČĚĂĀćǰìĊęÿĂîǰēé÷öĊÖćøÖĈÖĆïêĉéêćöĒúąêøüÝÿĂïǰÖćøÝĆéìĈĒñîÖćøÝĆéÖćøđøĊ÷îøĎšĒúąÖćøðøąđöĉîñúÖćø

ÝĆéÖćøđøĊ÷îøĎš 

- öĊÖćøðøąđöĉîñĎšđøĊ÷îêćöÿõćóÝøĉÜǰéšü÷üĉíĊÖćøĒúąđÙøČęĂÜöČĂìĊęĀúćÖĀúć÷ǰöĊđÖèæŤÖćøðøąđöĉîĒúą

ÖćøǰêĆéÿĉîñúìĊęßĆéđÝîĒúąđßČęĂëČĂĕéš 

- öĊÖćøêĊóĉöóŤđñ÷ĒóøŠñúÜćîüĉÝĆ÷ĔîüćøÿćøøąéĆïîćîćßćêĉ 

��ǰÿĉęÜÿîĆïÿîčîÖćøđøĊ÷îøĎš 

- öĊøąïïÖćøéĈđîĉîÜćî×ĂÜõćÙüĉßć�Ùèą�öĀćüĉì÷ćúĆ÷ǰĔîÖćøÝĆéđêøĊ÷öÿĉęÜÿîĆïÿîčîÖćøđøĊ÷îøĎšìĊę

ÝĈđðŨîǰêŠĂÖćøđøĊ÷îÖćøÿĂîǰìĆĚÜéšćîÖć÷õćóĀšĂÜđøĊ÷îǰüĆÿéčĂčðÖøèŤǰÿĉęÜĂĈîü÷ÙüćöÿąéüÖǰĀšĂÜÿöčéǰ

ĀšĂÜðäĉïĆêĉÖćøǰÙĂöóĉüđêĂøŤǰÿëćîìĊęóĆÖñŠĂîøąĀüŠćÜđøĊ÷îǰøüöëċÜöĊøąïïđìÙēîēú÷ĊÿćøÿîđìýìĊęđĂČĚĂêŠĂÖćø

đøĊ÷îøĎšìĆĚÜĔîǰĒúąîĂÖĀšĂÜđøĊ÷îǰĂ÷ŠćÜđóĊ÷ÜóĂĒúąđĀöćąÿöêŠĂÖćøÿîĆïÿîčîĔĀšñĎšđøĊ÷îïøøúčñúúĆóíŤÖćøđøĊ÷îøĎš

êćöìĊęÖĈĀîéĕéšǰõćÙüĉßćĕéšöĊÖćøÝĆéÿĆââćèĂĉîđìĂøŤđîĘêǰĒúąöĊĀšĂÜóĆÖÿĈĀøĆïîĉÿĉêøąéĆïïĆèæĉêýċÖþćǰîĉÿĉê

ÿćöćøëđ×šćëċÜåćî×šĂöĎú×ĂÜĀšĂÜÿöčéđóČęĂÙšîÙüšćÜćîüĉÝĆ÷êŠćÜėǰĕéš 

- öĊÖćøÿĈøüÝÙüćöóċÜóĂĔÝĒúąÙüćöêšĂÜÖćø×ĂÜĂćÝćø÷ŤñĎšÿĂîĒúąîĉÿĉêìĊęöĊêŠĂÿĉęÜÿîĆïÿîčîÖćø

đøĊ÷îøĎšǰĒúąîĈñúÖćøÿĈøüÝöćóĆçîćðøĆïðøčÜ 
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�� êĆüïŠÜßĊĚñúÖćøéĈđîĉîÜćîǰǰ	Key  Performance Indicators
ǰ 
ǰǰǰǰǰ 

êĆüïŠÜßĊĚñúÖćøéĈđîĉîÜćî ðŘìĊęǰ� 

���5 

ðŘìĊęǰ� 

���6 

ðŘìĊęǰ� 

���7 

ðŘìĊęǰ� 

���8 

ðŘìĊęǰ� 

���9 

(1) ĂćÝćø÷ŤñĎšøĆïñĉéßĂïĀúĆÖÿĎêøĂ÷ŠćÜîšĂ÷øšĂ÷úąǰ��ǰöĊÿŠüîøŠüöĔîÖćøðøąßčöđóČęĂ
üćÜĒñîǰêĉéêćöǰĒúąìïìüîÖćøéĈđîĉîÜćîĀúĆÖÿĎêø 

9 9 9 9 9 

(2) öĊøć÷úąđĂĊ÷é×ĂÜĀúĆÖÿĎêøǰêćöĒïïǰöÙĂ�ǰ�ǰìĊęÿĂéÙúšĂÜÖĆïÖøĂïöćêøåćî
Ùčèüčçĉÿć×ćüĉì÷ćýćÿêøŤĒúąÙèĉêýćÿêøŤ 

9 9 9 9 9 

(3) öĊøć÷úąđĂĊ÷é×ĂÜøć÷üĉßćĒúąøć÷úąđĂĊ÷é×ĂÜðøąÿïÖćøèŤõćÙÿîćöǰêćöĒïïǰ

öÙĂ�ǰ�ǰĒúąǰöÙĂ�ǰ�ǰĂ÷ŠćÜîšĂ÷êŠĂÖćøđðŗéÿĂîĔîĒêŠúąõćÙÖćøýċÖþćĔĀšÙøïìčÖ

øć÷üĉßć 

9 9 9 9 9 

(4) ÝĆéìĈøć÷ÜćîñúÖćøéĈđîĉîÖćø×ĂÜøć÷üĉßćǰĒúąøć÷ÜćîñúÖćøéĈđîĉîÖćø×ĂÜ
ðøąÿïÖćøèŤõćÙÿîćöǰ	ëšćöĊ
ǰêćöĒïïǰöÙĂ��ǰĒúąǰöÙĂ�ǰ�ǰõć÷Ĕîǰ��ǰüĆîǰ

ĀúĆÜÿĉĚîÿčéõćÙÖćøýċÖþćìĊęđðŗéÿĂîĔĀšÙøïìčÖøć÷üĉßć 

9 9 9 9 9 

(5) ÝĆéìĈøć÷ÜćîñúÖćøéĈđîĉîÖćø×ĂÜĀúĆÖÿĎêøǰêćöĒïïǰöÙĂ�ǰ�ǰõć÷Ĕîǰ��ǰüĆîǰ
ĀúĆÜÿĉĚîÿčéðŘÖćøýċÖþć 

9 9 9 9 9 

(6) öĊÖćøìüîÿĂïñúÿĆöùìíĉĝ×ĂÜîĉÿĉêêćöĒñîöćêøåćîñúÖćøđøĊ÷îøĎšǰìĊęÖĈĀîéĔîǰ
öÙĂ�ǰ�ǰĒúąǰöÙĂ�ǰ�ǰǰĂ÷ŠćÜîšĂ÷øšĂ÷úąǰ��ǰ×ĂÜøć÷üĉßćìĊęđðŗéÿĂîĔîĒêŠúąðŘ

ÖćøýċÖþć 

9 9 9 9 9 

(7) öĊÖćøóĆçîć/ðøĆïðøčÜÖćøÝĆéÖćøđøĊ÷îÖćøÿĂîǰÖú÷čìíŤÖćøÿĂîǰĀøČĂǰÖćø
ðøąđöĉîñúÖćøđøĊ÷îøĎšÝćÖñúÖćøðøąđöĉîÖćøéĈđîĉîÜćîìĊęøć÷ÜćîĔîǰöÙĂ�ǰ�ǰðŘìĊę

Ēúšü 

- 9 9 9 9 

(8) ĂćÝćø÷ŤĔĀöŠǰ	ëšćöĊ
ǰìčÖÙîǰĕéšøĆïÖćøðåöîĉđìýĀøČĂÙĈĒîąîĈéšćîÖćøÝĆéÖćø
đøĊ÷îÖćøÿĂî 

9 9 9 9 9 

(9) ĂćÝćø÷ŤðøąÝĈĀúĆÖÿĎêøìčÖÙîĕéšøĆïÖćøóĆçîćìćÜüĉßćÖćøǰĒúą/ĀøČĂüĉßćßĊóǰ

Ă÷ŠćÜîšĂ÷ðŘúąĀîċęÜÙøĆĚÜ 

9 9 9 9 9 

(10) ÝĈîüîïčÙúćÖøÿîĆïÿîčîÖćøđøĊ÷îÖćøÿĂîǰ	ëšćöĊ
ǰĕéšøĆïÖćøóĆçîćüĉßćÖćøǰĒúą/

ĀøČĂüĉßćßĊóǰĕöŠîšĂ÷ÖüŠćøšĂ÷úąǰ��ǰêŠĂðŘ 

9 9 9 9 9 

(11) øąéĆïÙüćöóċÜóĂĔÝ×ĂÜîĉÿĉêðŘÿčéìšć÷/ïĆèæĉêĔĀöŠìĊęöĊêŠĂÙčèõćóĀúĆÖÿĎêøǰđÞúĊę÷

ĕöŠîšĂ÷ÖüŠćǰ���ǰÝćÖÙąĒîîđêĘöǰ��� 

- - 9 9 9 

(12) øąéĆïÙüćöóċÜóĂĔÝ×ĂÜñĎšĔßšïĆèæĉêìĊęöĊêŠĂïĆèæĉêĔĀöŠǰđÞúĊę÷ĕöŠîšĂ÷ÖüŠćǰ���ǰÝćÖ

ÙąĒîîđêĘö ��� 

- - - 9 9 
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ĀöüéìĊęǰ8 ÖćøðøąđöĉîĒúąðøĆïðøčÜÖćøéĈđîĉîÖćø×ĂÜĀúĆÖÿĎêø 

��ǰÖćøðøąđöĉîðøąÿĉìíĉñú×ĂÜÖćøÿĂî 

��� ÖćøðøąđöĉîÖú÷čìíŤÖćøÿĂî 

-ǰöĊÖćøðøąđöĉîñúÖćøÝĆéÖćøđøĊ÷îÖćøÿĂîĔîĒêŠúąøć÷üĉßćēé÷îĉÿĉêǰ	ðÙ����
ǰĒúąîĈñúÖćø

ðøąđöĉîöćǰüĉđÙøćąĀŤđóČęĂðøĆïðøčÜǰ	öÙĂ��
ǰĒúąóĆçîćÖćøÝĆéÖćøđøĊ÷îÖćøÿĂîǰ	öÙĂ��
ǰĔĀšđĀöćąÿö 

-ǰöĊÖćøðøąđöĉîñúúĆóíŤÖćøđøĊ÷îøĎš×ĂÜîĉÿĉêêćöÿõćóÝøĉÜéšü÷üĉíĊÖćøìĊęĀúćÖĀúć÷ǰĂćìĉǰÖćøöĊ

ÿŠüîøŠüöĔîǰÖćøìĈÖĉÝÖøøöǰÖćøĒúÖđðúĊę÷îđøĊ÷îøĎšǰÖćøðäĉïĆêĉÜćîǰÖćøîĈđÿîĂÜćîǰÖćøðøąđöĉîßĉĚîÜćîǰ

ñúÜćîǰøć÷ÜćîǰĀøČĂÖćøÿĂïǰ 

-ǰöĊÖćøðøąđöĉîñúúĆóíŤÖćøđøĊ÷îøĎš×ĂÜîĉÿĉêêćöÿõćóÝøĉÜǰēé÷ñĎšðøąđöĉîìĊęĀúćÖĀúć÷ǰĂćìĉǰñĎšÿĂîǰ

ñĎšđøĊ÷îǰñĎšìøÜÙčèüčçĉõć÷îĂÖǰĀøČĂïčÙúćÖøÝćÖĒĀúŠÜòřÖǰ 

��� ÖćøðøąđöĉîìĆÖþą×ĂÜĂćÝćø÷ŤĔîÖćøĔßšĒñîÖú÷čìíŤÖćøÿĂî 

տǰöĊÖćøðøąđöĉîìĆÖþą×ĂÜĂćÝćø÷ŤĔîÖćøÝĆéÖĉÝÖøøöÖćøđøĊ÷îÖćøÿĂîĔîĒêŠúąøć÷üĉßćēé÷

îĉÿĉê 

տ ǰöĊÖćøðøąđöĉîìĆÖþąÖćøÿĂî×ĂÜĂćÝćø÷Ť ĔîÖćøÝĆéÖĉÝÖøøöÖćøđøĊ÷îÖćøÿĂîǰēé÷

ÙèąÖøøöÖćøïøĉĀćøĀúĆÖÿĎêø�ĀĆüĀîšćõćÙüĉßć�Ùèą�ÿŠüîÜćîǰ 

տ ǰÿŠÜđÿøĉöĔĀšĂćÝćø÷ŤñĎšÿĂîÿŠÜñúÜćîÖćøÝĆéÖćøđøĊ÷îÖćøÿĂîđ×šćðøąÖüéìĆĚÜõć÷ĔîĒúą

õć÷îĂÖöĀćüĉì÷ćúĆ÷ǰ 

��ǰÖćøðøąđöĉîĀúĆÖÿĎêøĔîõćóøüö 

տ ðøąđöĉîēé÷îĉÿĉêðŦÝÝčïĆî 

տ ðøąđöĉîēé÷ïĆèæĉêìĊęÿĈđøĘÝÖćøýċÖþć 

տ ðøąđöĉîēé÷ñĎšĔßšïĆèæĉê�ñĎšöĊÿŠüîĕéšđÿĊ÷êŠćÜė 

��ǰÖćøðøąđöĉîñúÖćøéĈđîĉîÜćîêćöøć÷úąđĂĊ÷éĀúĆÖÿĎêø 

 ÖĈĀîéĔĀšöĊÙèąÖøøöÖćøðøąđöĉîĀúĆÖÿĎêøǰàċęÜðøąÖĂïĕðéšü÷ÙèąÖøøöÖćøðøąđöĉîĂ÷ŠćÜîšĂ÷ǰ3 

ÙîǰðøąÖĂïéšü÷ñĎšìøÜÙčèüčçĉĔîÿć×ć/ÿć×ćüĉßćđéĊ÷üÖĆîĂ÷ŠćÜîšĂ÷ǰ1 ÙîǰðøąđöĉîêćöêĆüïŠÜßĊĚñúÖćø

éĈđîĉîÜćîìĊęøąïčĔîĀöüéìĊęǰ7 ×šĂǰ7 

- ðøąđöĉîñúÖćøéĈđîĉîÜćî×ĂÜĀúĆÖÿĎêøêćöÖøĂïöćêøåćîÙčèüčçĉøąéĆïĂčéöýċÖþćĒĀŠÜßćêĉǰêĆüïŠÜßĊĚ

ÖćøǰÖĈÖĆïöćêøåćîĀúĆÖÿĎêøǰ	ĂÜÙŤðøąÖĂïǰìĊęǰ1) 
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- ðøąđöĉîñúÖćøéĈđîĉîÜćîēé÷ĔßšđÖèæŤÖćøðøąÖĆîÙčèõćóÖćøýċÖþć×ĂÜđÙøČ Ă×Šć÷ÖćøðøąÖĆî

ÙčèõćóǰöĀćüĉì÷ćúĆ÷ĂćđàĊ÷îǰ	ASEAN University Network Quality Assurance: AUNQA) êćöøĎðĒïïìĊęǰ

öĀćüĉì÷ćúĆ÷ÖĈĀîéǰēé÷öĊÙèąÖøøöÖćøðøąđöĉîÙčèõćóÖćøýċÖþćìĊęĕéšøĆïĒêŠÜêĆĚÜÝćÖöĀćüĉì÷ćúĆ÷ 

��ǰÖćøìïìüîñúÖćøðøąđöĉîĒúąüćÜĒñîðøĆïðøčÜ 

ÙèąÖøøöÖćøïøĉĀćøĀúĆÖÿĎêøǰøüïøüö×šĂöĎúñúÖćøðøąđöĉîìĊęĕéšÝćÖîĉÿĉêǰïĆèæĉêǰñĎšÿĂîǰñĎšĔßšïĆèæĉêǰ

×šĂöĎúÝćÖǰðÙ�003 öÙĂ�5 öÙĂ�6 øć÷ÜćîÖćøðøąđöĉîêîđĂÜǰ	SAR) ĒúąñúÖćøðøąđöĉîÙčèõćóÖćøýċÖþćǰ

đóČęĂìøćïðŦâĀćÖćøéĈđîĉîÜćî×ĂÜĀúĆÖÿĎêøĔîõćóøüöǰĒúąîĈÿĎŠÖćøüćÜĒñîǰðøĆïðøčÜǰĀøČĂóĆçîćÖćø

éĈđîĉîÜćîǰ×ĂÜĀúĆÖÿĎêøĔîðŘÖćøýċÖþćëĆéĕðǰøüöëċÜÖćøðøĆïðøčÜĀúĆÖÿĎêøĔĀšöĊÙüćöìĆîÿöĆ÷ĒúąÿĂéÙúšĂÜÖĆï

ÙüćöêšĂÜÖćø×ĂÜǰñĎšĔßšïĆèæĉêđðŨîðøąÝĈìčÖǰ5 ðŘ 
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õćÙñîüÖ 
õćÙñîüÖǰÖ  ×šĂïĆÜÙĆïöĀćüĉì÷ćúĆ÷ýøĊîÙøĉîìøüĉēøçǰüŠćéšü÷ÖćøýċÖþćøąéĆïïĆèæĉêýċÖþćǰó�ý�ǰ2559 

õćÙñîüÖǰ× ÿĈđîćÙĈÿĆęÜĒêŠÜêĆĚÜÙèąÖøøöÖćøóĆçîćĀúĆÖÿĎêøĒúąüĉóćÖþŤĀúĆÖÿĎêø 

õćÙñîüÖǰÙ ǰøć÷ÜćîñúÖćøüĉóćÖþŤĀúĆÖÿĎêø 

õćÙñîüÖǰÜ ǰøć÷ÜćîñúÖćøéĈđîĉîÖćø×ĂÜĀúĆÖÿĎêøǰ	ÖøèĊĀúĆÖÿĎêøðøĆïðøčÜ
 

õćÙñîüÖǰÝǰǰ×šĂöĎúñúúĆóíŤÖćøđøĊ÷îøĎšĒúąēÙøÜÿøšćÜøć÷üĉßćêćöĒîüìćÜǰAUN-QA 

õćÙñîüÖǰÞǰǰðøąüĆêĉĒúąñúÜćî×ĂÜĂćÝćø÷Ť 

õćÙñîüÖǰßǰǰêćøćÜđðøĊ÷ïđìĊ÷ïÖćøðøĆïðøčÜĀúĆÖÿĎêø 
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õćÙñîüÖǰÖ  ×šĂïĆÜÙĆïöĀćüĉì÷ćúĆ÷ýøĊîÙøĉîìøüĉēøçǰüŠćéšü÷ÖćøýċÖþćøąéĆïïĆèæĉêýċÖþćǰó�ý�ǰ2559 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Āöć÷đĀêč: ĔĀšĔÿŠ×šĂïĆÜÙĆïöĀćüĉì÷ćúĆ÷ĄǰĔî×ĆĚîêĂîìĊęđ×šćìĊęðøąßčöÿõćöĀćüĉì÷ćúĆ÷ǰĒúą×ĆĚîêĂîìĊęÿŠÜđ×šć 

  øąïïǰchecoǰ×ĂÜ ÿĈîĆÖÜćîðúĆéÖøąìøüÜÖćøĂčéöýċÖþćǰüĉì÷ćýćÿêøŤǰüĉÝĆ÷ĒúąîüĆêÖøøöǰ	ÿð�Ăü�
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61 

®¨�́¼�¦�¦�́�µ�»¬��̧�́�·��µ�µª·�µÁ�¤�̧¦³¥»��r�¡�«� ���5 
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66 

®¨�́¼�¦�¦�́�µ�»¬��̧�́�·��µ�µª·�µÁ�¤�̧¦³¥»��r�¡�«� ���5 
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72 
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73 
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74 
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75 
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77 
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78 
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79 
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80 
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83 
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õćÙñîüÖǰ×  ÿĈđîćÙĈÿĆęÜĒêŠÜêĆĚÜÙèąÖøøöÖćøóĆçîćĀúĆÖÿĎêøĒúąüĉóćÖþŤĀúĆÖÿĎêø 
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õćÙñîüÖǰÙ ǰøć÷ÜćîñúÖćøüĉóćÖþŤĀúĆÖÿĎêø 
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øć÷ÜćîÖćøüĉóćÖþŤĀúĆÖÿĎêøðøĆßâćéčþãĊïĆèæĉêǰÿć×ćüĉßćđÙöĊðøą÷čÖêŤ 

üĆîìĊęǰ��ǰÖøÖãćÙöǰ����ǰ   

đüúćǰ�8�45ǰ-ǰ�2���ǰî�ǰøĎðĒïïĂĂîĕúîŤ ñŠćîēðøĒÖøöǰGoogle Meetǰǰǰ 

Meeting ID : meet.google.com/kcv-gsws-jio 

ñĎšìøÜÙčèüčçĉõć÷îĂÖ 

1. ýćÿêøćÝćø÷Ťǰéø�ÿčõćǰĀćøĀîĂÜïĆü ÿĆÜÖĆéõćÙüĉßćđÙöĊǰÙèąüĉì÷ćýćÿêøŤǰöĀćüĉì÷ćúĆ÷đÖþêøýćÿêøŤ 

2. ýćÿêøćÝćø÷Ťǰéø�ĂøüøøèǰßĆ÷úõćÖčú ÿĆÜÖĆéÙèąüĉì÷ćýćÿêøŤǰÝčāćúÜÖøèŤöĀćüĉì÷ćúĆ÷ 

3. éø�Ăćìĉê÷ŤǰöÖøđÿî   ÿĆÜÖĆéÿëćïĆîüĉÝĆ÷ÝčāćõøèŤ 
 

øć÷ÜćîñúÖćøüĉóćÖþŤĀúĆÖÿĎêø 

×šĂđÿîĂĒîąÝćÖñĎšìøÜÙčèüčçĉ ÖćøéĈđîĉîÖćøðøĆïðøčÜ 
đĀêčñúĔîÖćøĕöŠ

ðøĆïðøčÜĒÖšĕ× 

1. ÙüøÝĆéĔĀšöĊÿĆööîćĂ÷ŠćÜÿöęĈđÿöĂǰ

ĀćÖúéøć÷üĉßćÿĆööîćêšĂÜöĊÖú÷čìíŤ

ĔîÖćøđóĉęöÙčèõćó×ĂÜÿĆööîćǰđßŠîǰ

îĉÿĉêêšĂÜøĎšđðŜćĀöć÷ÿĉęÜìĊęîĈđÿîĂǰêšĂÜ

éċÜǰresearch highlight ĂĂÖöćĔĀšĕéšǰ

đóČęĂĔĀšĕéšêćöǰELOǰìĊęêĆĚÜĕüš 

ÝĆéĔĀšöĊǰJournal club ĒïïĕöŠđðŨîìćÜÖćøĀúĆÜ

đøĊ÷îÝïüĉßćÿĆööîćĔîĒêŠúąđìĂöǰđóČęĂĔĀšîĉÿĉê

ĕéšòřÖĂŠćîüćøÿćøǰüĉßćÖćøêŠćÜðøąđìýđóĉęö×ċĚîǰ

òřÖÖćøÿČęĂÿćøêĂïēêšđðŨîõćþćĂĆÜÖùþǰ 

ĒúąĔĀšîĉÿĉêìĊęđ×šćôŦÜÿĆööîćđ×Ċ÷îǰresearch 

highlightǰ×ĂÜÜćîüĉÝĆ÷ìĊęøĆïôŦÜ 

 

2. ÙüøöĊǰwebinar / ĔĀšßćüêŠćÜßćêĉöć

ÿĂîïćÜøć÷üĉßćǰĀøČĂÙüøöĊÙüćö

øŠüööČĂÖĆïöĀćüĉì÷ćúĆ÷êŠćÜðøąđìýǰ

visiting professor ĒúąĂćÝćø÷Ťǰ

öýüǰÙüøđðŨîvisiting professor ĔĀš

öĀćüĉì÷ćúĆ÷ĂČęîéšü÷ 

øĆïĕüšđóČęĂóĉÝćøèćÿĈĀøĆïéĈđîĉîÖćøĔîĂîćÙêǰ  

3. ÝĆéĔĀšöĊÖćøøć÷ÜćîÙüćöÖšćüĀîšć

ÜćîüĉÝĆ÷ìčÖđìĂöǰîĉÿĉêÝąĕéšÝïêćö

ĒñîìĊęêĆĚÜĕüš 

ÝĆéĔĀšöĊÖćøÖĈÖĆïêĉéêćöÙüćöÖšćüĀîšćÖćøìĈ

ðøĉââćîĉóîíŤ×ĂÜîĉÿĉêøŠüöÖĆîøąĀüŠćÜĂćÝćø÷Ť

ìĊęðøċÖþćĒúąÖøøöÖćøïøĉĀćøĀúĆÖÿĎêø 

 

4. Ùüøđóĉęöøć÷üĉßćđúČĂÖéšćîüĆÿéčǰôŗÿĉÖÿŤǰ

nanomaterial biochemistry 

biotechnology Ēúąǰ

bioengineering  

øĆïĕüšđóČęĂóĉÝćøèćÿĈĀøĆïéĈđîĉîÖćøĔîÖćø

ðøĆïðøčÜĀúĆÖÿĎêøÙøĆĚÜêŠĂĕð 

 

5. ĀćÝčéđéŠî×ĂÜĀúĆÖÿĎêøǰðø�é�ǰđÙöĊ ðøċÖþćĔîõćÙüĉßćǰĔĀšöĊÖćøìĈüĉÝĆ÷øŠüöÖĆîđóČęĂ  
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×šĂđÿîĂĒîąÝćÖñĎšìøÜÙčèüčçĉ ÖćøéĈđîĉîÖćøðøĆïðøčÜ 
đĀêčñúĔîÖćøĕöŠ

ðøĆïðøčÜĒÖšĕ× 

ðøą÷čÖêŤǰĀøČĂÝčéđéŠîǰßČęĂđÿĊ÷Ü×ĂÜǰ

öýüǰđóČęĂéċÜéĎéîĉÿĉêĔĀšđ×šćöćđøĊ÷îǰ 

êÖñúċÖĀćÝčéđéŠî×ĂÜÜćîüĉÝĆ÷ǰêćöðøĆßâćǰ

üĉÿĆ÷ìĆýîŤǰÖĉÝÖøøö×ĂÜöĀćüĉì÷ćúĆ÷ 

6. éĎÜćîüĉÝĆ÷×ĂÜÙèćÝćø÷ŤĔîõćÙüĉßćǰ

éċÜđĂćÙüćöēééđéŠîĂĂÖöćǰĒúšüÝċÜ

ÙŠĂ÷öćöĂÜìĊęøć÷üĉßćđóČęĂĔĀšÿĎšÖĆï

öĀćüĉì÷ćúĆ÷ĂČęîĕéš 

ðøċÖþćĔîõćÙüĉßćǰĔĀšöĊÖćøìĈüĉÝĆ÷øŠüöÖĆîđóČęĂ

êÖñúċÖĀćÝčéđéŠî×ĂÜÜćîüĉÝĆ÷ǰ 

 

7. øć÷üĉßćĕöŠÙüøĒïŠÜđðŨîÿć×ćđîČęĂÜÝćÖ

đðŨîđÙöĊðøą÷čÖêŤ 

ĀúĆÖÿĎêøöĊÖćøĒïŠÜÿć×ćìćÜđÙöĊđóČęĂÖćøýċÖþć

ĔîđßĉÜúċÖǰàċęÜîĈĕðÿĎŠÙüćöđ×šöĒ×ĘÜìćÜüĉßćÖćø

ĒúąđðŨîóČĚîåćî×ĂÜÖćøîĈÙüćöøĎšĕððøą÷čÖêŤĔßš

ÖĆïøć÷üĉßćđÙöĊðøą÷čÖêŤ 

 

8. üĉßćǰCH760ǰðŦâĀćóĉđýþǰĂ÷ćÖĔĀšöĊ

ĂćÝćø÷ŤîĂÖõćÙüĉßćöćÿĂîĒúąđĂć

ēÝì÷ŤǰSustainable Development 

Goals (SDGs)ǰìĊęđÖĊę÷üÖĆïđÙöĊöćĔÿŠǰĂĉÜ

êćöÿëćîÖćøèŤðŦâĀćðŦÝÝčïĆîǰöĂÜ

đðŨîõćóĔĀâŠ×ĂÜēúÖĒúšüē÷ÜöćĔĀšëċÜǰ

basic research  

ÖćøÝĆéÖćøđøĊ÷îøĎšēé÷ĔßšðŦâĀćđðŨîåćîǰ

	Problemıbased Learning : PBL) ēé÷Ĕßš

ēÝì÷ŤìĊęđÖĊę÷ü×šĂÜÖĆïǰSDG ĒúąÿëćèÖćøèŤ

ðŦÝÝčïĆîìĊęđÖĊę÷ü×šĂÜìćÜéšćîđÙöĊđóĉęöđêĉöĔîÖú

÷čìíŤÖćøÿĂîĔîøć÷üĉßćǰ 

CH760 

 

9. üĉßćǰCH771 òřÖüĉđÙøćąĀŤēÝì÷ŤüĉÝĆ÷ǰ

ÙüćöÙĉéÿøšćÜÿøøÙŤǰĒúąÿćøÿîđìý 

ĕéšöĊÖćøüĉđÙøćąĀŤēÝì÷ŤüĉÝĆ÷ǰÝćÖïìÙüćöüĉÝĆ÷ìĊę

ìĆîÿöĆ÷Ă÷ĎŠĒúšü 

 

10

. 

üĉßćǰSelected Topics đĂćĀĆü×šĂìĊę

đðŨîǰFrontier research đðúĊę÷î

ĀĆü×šĂĕéšđøČęĂ÷ėǰĕöŠêšĂÜ÷ċéêĉéÖĆïĀĆü×šĂ

ĔéĀĆü×šĂĀîċęÜ  

đðŨîĒîüìćÜìĊęĀúĆÖÿĎêøéĈđîĉîÖćøĂ÷ĎŠĒúšü  
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õćÙñîüÖǰÜ ǰøć÷ÜćîñúÖćøéĈđîĉîÖćø×ĂÜĀúĆÖÿĎêøǰ	ÖøèĊĀúĆÖÿĎêøðøĆïðøčÜ
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øć÷ÜćîñúÖćøéĈđîĉîÖćø×ĂÜĀúĆÖÿĎêøǰ	ÖøèĊĀúĆÖÿĎêøðøĆïðøčÜ
 

öĀćüĉì÷ćúĆ÷ýøĊîÙøĉîìøüĉēøç 

------------------------------------------------- 

 

��ǰßČęĂĀúĆÖÿĎêøǰǰðøĆßâćéčþãĊïĆèæĉêǰÿć×ćüĉßćđÙöĊðøą÷čÖêŤ 

��ǰđøĉęöĔßšĀúĆÖÿĎêøĔîðŘÖćøýċÖþćǰõćÙđøĊ÷îìĊęǰ1 ðŘÖćøýċÖþćǰ2560 

��ǰüĆêëčðøąÿÜÙŤ×ĂÜĀúĆÖÿĎêø 

  đóČęĂñúĉêéčþãĊïĆèæĉêìĊęöĊÙčèúĆÖþèą 

�.1 öĊÙčèíøøöĒúąöĊÙüćöøĆïñĉéßĂïêŠĂÿĆÜÙöǰ 

  �.2 öĊÙüćöøĎšÙüćöÿćöćøëìćÜđÙöĊĔîđßĉÜÖćøüĉđÙøćąĀŤǰ ÿĆÜđÙøćąĀŤǰ Ēúąðøą÷čÖêŤĂÜÙŤÙüćöøĎš

ìćÜđÙöĊ 

   �.3 đðŨîñĎšîĈĒúąÿćöćøëüĉÝĆ÷ǰ ÿøšćÜĂÜÙŤÙüćöøĎšĔĀöŠìćÜđÙöĊðøą÷čÖêŤǰ đóČęĂðøą÷čÖêŤĔßšÖĆïÖćø

óĆçîćđýøþåÖĉÝĒúąÿĆÜÙöǰǰǰǰ    

   �.4 öĊÙüćöÿćöćøëëŠć÷ìĂéÙüćöøĎšĒúąðøąÿïÖćøèŤìćÜđÙöĊðøą÷čÖêŤǰ 

4�ǰñúúĆóíŤÖćøđøĊ÷îøĎšìĊęÙćéĀüĆÜ×ĂÜĀúĆÖÿĎêøǰ	ELOs
 

 ELO1 ÿĆÜđÙøćąĀŤñúÜćîüĉÝĆ÷ĒúąÿøšćÜĂÜÙŤÙüćöøĎšĔĀöŠĕéšǰ 

ELO2 ÿćöćøëüĉđÙøćąĀŤǰĒúąüćÜĒñîÖćøĒÖšĕ×ðŦâĀćìćÜđÙöĊĕéšĂ÷ŠćÜúċÖàċĚÜĒúąÿøšćÜÿøøÙŤ 

ELO3 öĊìĆÖþąÖćøđðŨîñĎšîĈǰöĊìĆÖþąÖćøÿČęĂÿćøìĆĚÜõćþćĕì÷ĒúąõćþćĂĆÜÖùþĒúąìĈÜćîđðŨîìĊö 

5�ǰĂćÝćø÷ŤñĎšøĆïñĉéßĂïĀúĆÖÿĎêøìĊęöĊÙčèÿöïĆêĉđðŨîĕðêćöđÖèæŤìĊęÖĈĀîé 

úĈéĆï 
ßČęĂ-ÿÖčú 

	øąïčêĈĒĀîŠÜìćÜüĉßćÖćø
 

Ùčèüčçĉǰ	ÿć×ćüĉßć
ǰ 

ðŘìĊęÿĈđøĘÝÖćøýċÖþć 

ÝĈîüîñúÜćîìćÜüĉßćÖćø 

	ñúÜćîüĉÝĆ÷ǰñúÜćîìćÜüĉßćÖćøĂČęîė
ǰ�ǰðŘ÷šĂîĀúĆÜ 

ðŘ2560 ðŘ2561 ðŘ2562 ðŘ2563 ðŘ2564 

� øĂÜýćÿêøćÝćø÷ŤĂõĉââćǰǰßĆ÷üĉÿčìíćÜÖĎø üì�ï�	đÙöĊ
ǰ����ǰ 

Ph.D.(Chemistry) ���� 
2 2 1 2 0 

� øĂÜýćÿêøćÝćø÷Ťÿĉøĉíøǰǰÿēöÿø üì�ï�	đÙöĊ
ǰ2533 

üì�ö�	đÙöĊðøą÷čÖêŤ
ǰ

2537 

Ph�D�	Chemistry
ǰ2548 

1 1 2 2 1 

� øĂÜýćÿêøćÝćø÷ŤíĊø÷čìíǰúĉęüóøđÝøĉâüÜýŤ üì�ï�	đÙöĊ
ǰ2539 

Ph�D�	Chemistry
ǰ2544 
1 1 0 1 0 
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��ǰÿöøøëîą�ÙüćöđßĊę÷üßćâ×ĂÜĂćÝćø÷ŤĔîĀúĆÖÿĎêøǰ	ÙøĂïÙúčöéšćîüĉßćÖćøǰüĉßćßĊóǰüĉÝĆ÷
ǰìĊęÿŠÜđÿøĉöÖćøïøøúčǰ

ELOs 

 ��� ÿöøøëîąĔîÖćøÝĆéÖćøđøĊ÷îÖćøÿĂîĒïïöČĂĂćßĊóǰ	đßŠîǰUKPSF, đìÙîĉÙÖćøÿĂîǰActive Learning, 

Outcome-based Learning, Online Learning, Student-Centered, ÖćøðøĆïðøčÜóĆçîćĀúĆÖÿĎêø�øć÷üĉßć
 

 ĂćÝćø÷ŤñĎšÿĂîìčÖÙîĔîĀúĆÖÿĎêøöĊÙüćöđßĊę÷üßćâĔîÖćøÝĆéÖćøđøĊ÷îÖćøÿĂîǰöĊÙüćöđ×šöĒ×ĘÜìćÜ

üĉßćÖćøǰöĊÖćøÿĂîĒïïđßĉÜøčÖǰ	Active Learning) đóČęĂĔĀšñĎšđøĊ÷îĕéšöĊÿŠüîøŠüöĔîÖćøđøĊ÷îǰĒúąöĊÖćøÿĂîēé÷

ĔßšðŦâĀćđðŨîĀúĆÖǰđóČęĂĔĀšđÖĉéÖćøĂõĉðøć÷øŠüöÖĆîǰîĉÿĉêöĊēĂÖćÿĕéšîĈđÿîĂĔîßĆĚîđøĊ÷îǰđóČęĂòřÖðøąÿïÖćøèŤÖćø

îĈđÿîĂĒúąÖćøÿČęĂÿćøǰöĊÖćøÖĈĀîéÖãđÖèæŤĔîÖćøÿĂïǰđÖèæŤÖćøĔĀšÙąĒîîêćö×šĂïĆÜÙĆï×ĂÜĀúĆÖÿĎêø

Ēúą×ĂÜöĀćüĉì÷ćúĆ÷ǰĒúąÖćøðøąđöĉîñúúĆóíŤÖćøđøĊ÷îøĎšìĆĚÜøąĀüŠćÜÖćøđøĊ÷îÖćøÿĂîêúĂéĀúĆÖÿĎêøǰÖćø

ðøąđöĉîÙüćöÖšćüĀîšćðøĉââćîĉóîíŤǰÖćøÿĂïÙčèÿöïĆêĉǰÖćøÿĂïđÙšćēÙøÜðøĉââćîĉóîíŤǰĒúąÿĂïðćÖđðúŠć

ðŜĂÜÖĆîðøĉââćîĉóîíŤǰÖŠĂîÝïÖćøýċÖþć 

 ��� ÿöøøëîąéšćîÖćøüĉÝĆ÷ǰ 

  ĂćÝćø÷ŤĔîĀúĆÖÿĎêøöĊÙüćöđ×šöĒ×ĘÜéšćîÖćøüĉÝĆ÷ǰĒúąĕéšøĆïìčîÿîĆïÿîčîÖćøìĈüĉÝĆ÷ìĆĚÜõć÷ĔîĒúą

õć÷îĂÖöĀćüĉì÷ćúĆ÷Ă÷ŠćÜêŠĂđîČęĂÜìčÖðŘǰĂĊÖìĆĚÜ÷ĆÜöĊñúÜćîüĉÝĆ÷êĊóĉöóŤĔîüćøÿćøîćîćßćêĉìĊęöĊÙüćöîŠćđßČęĂëČĂ

ĒúąöĊ impact factorǰĔîøąéĆï Q1 ĀøČĂ Q2ǰÖćøÝéÿĉìíĉïĆêøǰĂîčÿĉìíĉïĆêøǰĒúąÖćøîĈđÿîĂñúÜćîüĉÝĆ÷ĔîìĊę

ðøąßčöĂ÷ŠćÜêŠĂđîČęĂÜǰ 

 ��� ÿöøøëîąéšćîïøĉÖćøüĉßćÖćø 

  ÙèćÝćø÷ŤĔîĀúĆÖÿĎêøĕéšøĆïđßĉâđðŨîüĉì÷ćÖøÖćøĂïøöĔĀšÖĆïïčÙÙúìĆĚÜõć÷ĔîĒúąõć÷îĂÖ

öĀćüĉì÷ćúĆ÷Ă÷ŠćÜêŠĂđîČęĂÜǰøüöìĆĚÜđðŨîÖøøöÖćøñĎšìøÜÙčèüčçĉéšćîüĉßćÖćøÿĂïðøĉââćîĉóîíŤĔîøąéĆïðøĉââć

ēìĒúąðøĉââćđĂÖǰĒúąđðŨîñĎšìøÜÙčèüčçĉĔîÖćøðøąđöĉîñúÜćîüĉßćÖćøĒúąñúÜćîüĉÝĆ÷ĔĀšÖĆïĀîŠü÷Üćî

õć÷îĂÖ 

 ��� ÙüćöđßĊę÷üßćâđÞóćąĔîÿć×ć 

  ĂćÝćø÷ŤĔîĀúĆÖÿĎêøöĊÙüćöđßĊę÷üßćâđÞóćąìćÜéšćîǰĕéšĒÖŠǰđÙöĊĂîĉîìøĊ÷ŤǰđÙöĊĂĉîìøĊ÷ŤǰđÙöĊđßĉÜôŗÿĉÖÿŤǰ

ßĊüđÙöĊǰđÙöĊüĉđÙøćąĀŤǰĒúąđÙöĊðøą÷čÖêŤ 

 

��ǰøćÜüĆúǰ�ǰÖćø÷Ö÷ŠĂÜßöđß÷ǰìĊęîĉÿĉêĀøČĂĂćÝćø÷ŤðøąÝĈĀúĆÖÿĎêøĕéšøĆïǰ	ĔîßŠüÜǰ�ǰðŘìĊęñŠćîöć
 

ĔîðŘÖćøýċÖþćǰ2562 

øý�éø�üĊèćǰđÿĊ÷Üđóøćą  

��ǰøćÜüĆúñúÜćîðøąéĉþåŤÙĉéÙšîǰøąéĆïéĊǰǰÝćÖǰüßǰÝĈîüîǰ�ǰñúÜćî 

��ǰøćÜüĆúîĆÖüĉÝĆ÷îĆÖüĉÝĆ÷éĊđéŠîǰÙèąüĉì÷ćýćÿêøŤǰöýü 

��ǰēúŠĀŤøćÜüĆúÝćÖÙèąüĉì÷ćýćÿêøŤìĊęÿøšćÜßČęĂđÿĊ÷ÜĔĀšÖĆïÙèąüĉì÷ćýćÿêøŤǰìĊęĕéšøĆïøćÜüĆúéčþãĊïĆèæĉêēÙøÜÖćø

ðøĉââćđĂÖÖćâÝîćõĉđþÖéĊđéŠîǰÿć×ćüĉì÷ćýćÿêøŤÖć÷õćóǰðøąÝĈðŘǰ����ǰĒúąøćÜüĆúǰüß 
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ĔîðŘÖćøýċÖþćǰ2563 

øý�éø�üĊèćǰđÿĊ÷Üđóøćą ĕéšøĆïøćÜüĆúîĆÖüĉÝĆ÷ìĊęöĊǰh-index ÿĎÜÿčé×ĂÜöĀćüĉì÷ćúĆ÷ǰĒúąøćÜüĆúñúÜćîðøąéĉþåŤ

ÙĉéÙšîǰüßǰÝĈîüîǰ�ǰñúÜćî 

ñý�éø�ÿčđßćüîŤǰéĂîóčéàć ĕéšøĆïøćÜüĆúÙčèõćóøąéĆïđĀøĊ÷âìĂÜĒéÜǰÖúčŠöÖćøđÖþêøĒúąĂčêÿćĀÖøøö

ÖćøđÖþêøǰÝćÖǰüß 

ñý�éø�ÿčÝĉêøćǰýøĊÿĆÜ×ŤǰĕéšøĆïÖćøøĆïøĂÜÿöøøëîąêćöÖøĂïüĉßćßĊó×ĂÜÿĀøćßĂćèćÝĆÖøǰ	UKSF) øąéĆïǰ

Senior Fellow of the Higher Education Academy (SFHEA
 

 

��ǰøć÷úąđĂĊ÷éđÖĊę÷üÖĆïîĉÿĉêĔîĀúĆÖÿĎêøǰ	øć÷Üćî×šĂöĎúêĆĚÜĒêŠðŘÖćøýċÖþćìĊęđøĉęöĔßšĀúĆÖÿĎêø�đðŗéøĆïîĉÿĉê
 

ðŘÖćøýċÖþć 
ÝĈîüî 

ĔîĒñîøĆï 
ÝĈîüîøĆï 

ÝĈîüî

ÿĈđøĘÝ

ÖćøýċÖþć 

ĂĆêøćÙÜĂ÷ĎŠ øšĂ÷úąÖćøðøąÖĂïĂćßĊó 

ÙüćöóċÜóĂĔÝ×ĂÜ

ñĎšĔßšïĆèæĉêêŠĂ

ïĆèæĉê 

ÝĈîüî øšĂ÷úą êøÜüčçĉ đÖĊę÷ü×šĂÜ Ăĉÿøą ÝĈîüî øšĂ÷úą 

2560 5 0 2 - - 2   1 50 

2561 5 4 0 4 100 -   1 100 

2562 5 0 2 - - 2   1 50 

2563 5 4 1 4 100 1   1 100 

  

��ǰðŦÝÝĆ÷ÿĈÙĆâìĊęìĈĔĀšÙčèõćóÖćøÝĆéÖćøýċÖþćĔîĀúĆÖÿĎêøđðŨîĕðêćöüĆêëčðøąÿÜÙŤ 

ǰ��� ĂćÝćø÷ŤðøąÝĈĀúĆÖÿĎêøĒúąĂćÝćø÷ŤñĎšÿĂî 

 ĀúĆÖÿĎêøĄǰöĊĂćÝćø÷ŤðøąÝĈĀúĆÖÿĎêøìĊęöĊêĈĒĀîŠÜìćÜüĉßćÖćøǰÙčèüčçĉǰĒúąÙüćöđßĊę÷üßćâêøÜÖĆï

üĆêëčðøąÿÜÙŤ×ĂÜĀúĆÖÿĎêøǰĄǰÝċÜìĈĔĀšÿćöćøëïøĉĀćøÝĆéÖćø ĀúĆÖÿĎêøĕéšĂ÷ŠćÜöĊÙčèõćó  

9.2 ÿĉęÜÿîĆïÿîčîÖćøÝĆéÖćøđøĊ÷îÖćøÿĂî 

 ĀúĆÖÿĎêøĄǰöĊøć÷üĉßćǰÖćøĂïøöǰĔĀšÙĈðøċÖþćǰđìÙēîēú÷ĊǰĂčðÖøèŤóČĚîåćîǰìĊęßŠü÷đĂČĚĂĂĈîü÷ĔĀš

îĉÿĉêÿćöćøëìĈÜćîüĉÝĆ÷ĕéšĂ÷ŠćÜöĊðøąÿĉìíĉõćó  

ǰ9.3 öĊđÙøČĂ×Šć÷ìćÜüĉßćÖćøìĆĚÜĔîĒúąêŠćÜðøąđìýǰìĊęöĊÙüćöđßĊę÷üßćâìĆĚÜéšćîüĉßćÖćøĒúąüĉÝĆ÷ 

ĔĀšÙĈðøċÖþćǰöćïøø÷ć÷ĒúąĒúÖđðúĊę÷îðøąÿïÖćøèŤÖĆïîĉÿĉêǰĒúą ÙèćÝćø÷ŤĔîĀúĆÖÿĎêøǰĄǰàċęÜìĈĔĀšîĉÿĉêĕéš

đðŗéöčööĂÜǰðøąÿïÖćøèŤìĊęĀúćÖĀúć÷ìĆĚÜĔîĒúąêŠćÜðøąđìýǰđóČęĂîĈĕðÿĎŠÖćøóĆçîćÖćøìĈðøĉââćîĉóîíŤ×ĂÜ

îĉÿĉêĔĀšöĊðøąÿĉìíĉõćóöćÖ×ċĚîǰ 

îĂÖÝćÖîĊĚ ĀúĆÖÿĎêøðøĆßâćéčþãĊïĆèæĉê ÿć×ćüĉßćđÙöĊðøą÷čÖêŤǰĕéšìĈÖćøĂĂÖĒïïÿĂïëćöñĎšöĊÿŠüî

ĕéšÿŠüîđÿĊ÷ǰēé÷ĕéšìĈÖćøÿĈøüÝÙüćöÙĉéđĀĘîÝćÖǰïĆèæĉêǰñĎšĔßšïĆèæĉêǰđóČęĂìĈÖćøøüïøüöÙüćöÙĉéđĀĘî×ĂÜñĎšöĊ

ÿŠüîĕéšÿŠüîđÿĊ÷ǰÙüćöêšĂÜÖćø×ĂÜêúćéĒøÜÜćîǰēé÷îĈöćüĉđÙøćąĀŤÙüćöÿćöćøë×ĂÜïĆèæĉêìĊęÙüøöĊđöČęĂÿĈđøĘÝ

ÖćøýċÖþćǰĒúšüîĈöćðøĆïðøčÜĀúĆÖÿĎêøĒúąóĆçîćÙčèúĆÖþèąóĉđýþ×ĂÜîĉÿĉêĒúąÿöøøëîą×ĂÜĀúĆÖÿĎêøêŠĂĕð
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îĂÖÝćÖîĊĚǰ÷ĆÜĕéšìĈÖćøÿĈøüÝÙüćöÙĉéđĀĘî×ĂÜîĉÿĉêøąéĆïðøĉââćêøĊǰĒúąðøĉââćēìđóČęĂÿĈøüÝÙüćöÿîĔÝĔî

Öćøđ×šćđøĊ÷î×ĂÜĀúĆÖÿĎêø 
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õćÙñîüÖǰÝǰ×šĂöĎúñúúĆóíŤÖćøđøĊ÷îøĎšĒúąēÙøÜÿøšćÜøć÷üĉßćêćöĒîüìćÜǰAUN-QA 
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×šĂöĎúñúúĆóíŤÖćøđøĊ÷îøĎšìĊęÙćéĀüĆÜ×ĂÜĀúĆÖÿĎêøĒúąēÙøÜÿøšćÜøć÷üĉßćêćöĒîüìćÜǰAUN-QA 

��ǰÙüćöÿĆöóĆîíŤøąĀüŠćÜñúúĆóíŤÖćøđøĊ÷îøĎšìĊęÙćéĀüĆÜøąéĆïĀúĆÖÿĎêøǰ	ELOs) ÖĆïǰöćêøåćîñúÖćøđøĊ÷îøĎš

øąéĆïĂčéöýċÖþćǰ	TQF) 

öćêøåćîÖćøđøĊ÷îøĎš 

×ĂÜĀúĆÖÿĎêøêćöđÖèæŤǰAUN-QA 

öćêøåćîÖćøđøĊ÷îøĎš×ĂÜĀúĆÖÿĎêøêćöđÖèæŤǰTQF 

éšćî

Ùčèíøøö

Ýøĉ÷íøøö 

éšćîÙüćöøĎš 
éšćîìĆÖþąìćÜ

ðŦââć 

éšćîìĆÖþą

ÙüćöÿĆöóĆîíŤ 

øąĀüŠćÜ

ïčÙÙúĒúą 

Ùüćö

øĆïñĉéßĂï 

ìĆÖþąÖćøüĉđÙøćąĀŤ

đßĉÜêĆüđú×ǰÖćø

ÿČęĂÿćøĒúą

đìÙēîēú÷Ċ

ÿćøÿîđìý 

��� ��� ��� ��� ��� ��� ��� ��� ��� ��� ��� 5.2 5.3 

ELO1 ÿĆÜđÙøćąĀŤñúÜćîüĉÝĆ÷ĒúąÿøšćÜĂÜÙŤ

ÙüćöøĎšĔĀöŠìćÜéšćîđÙöĊðøą÷čÖêŤ 

Ɣ Ɣ Ɣ Ɣ Ɣ   Ɣ      

ELO2 ÿćöćøëüĉđÙøćąĀŤǰĒúąüćÜĒñîÖćø

ĒÖšĕ×ðŦâĀćìćÜđÙöĊĕéšĂ÷ŠćÜđðŨîøąïïĒúą

ÿøšćÜÿøøÙŤ 

     Ɣ Ɣ   Ɣ Ɣ   

ELO3 öĊìĆÖþąÖćøđðŨîñĎšîĈìćÜüĉßćÖćø        Ɣ Ɣ     

ELO4 ìĆÖþąÖćøÿČęĂÿćøìĆĚÜõćþćĕì÷Ēúą

õćþćĂĆÜÖùþ 

       Ɣ Ɣ   Ɣ Ɣ 

 

2�ǰñúúĆóíŤÖćøđøĊ÷îøĎšìĊęÙćéĀüĆÜǰ	ELOs
ǰ 

ELOs 
ìĆÖþąđÞóćąøć÷üĉßć 

	Subject Specific Skills
 

ìĆÖþąìĆęüĕð 

	Generic Skills�Altitude
 

ELO1ǰÿĆÜđÙøćąĀŤñúÜćîüĉÝĆ÷ĒúąÿøšćÜĂÜÙŤ

ÙüćöøĎšĔĀöŠìćÜéšćîđÙöĊðøą÷čÖêŤ 

SS1 öĊÙüćöøĎšĔîÿćøąÙüćöøĎšđßĉÜúċÖìćÜ

đÙöĊđÞóćąÿć×ć 

GS1 öĊÙüćöÙĉéÿøšćÜÿøøÙŤ 

GS2 öĊÙüćöøĎšǰÙüćöđ×šćĔÝĔîÿćøąĀúĆÖǰ

ìùþãĊĒúąìĆÖþąìćÜđÙöĊìĊęÿĈÙĆâ 

ELO2ǰÿćöćøëüĉđÙøćąĀŤǰĒúąüćÜĒñîÖćø

ĒÖšĕ×ðŦâĀćìćÜđÙöĊĕéšĂ÷ŠćÜđðŨîøąïïĒúą

ÿøšćÜÿøøÙŤ 

SS2 ðøą÷čÖêŤĔßšÙüćöøĎšĀúĆÖÖćøǰ

ìùþãĊĒúą×šĂöĎúĔîÿć×ćđÙöĊĂ÷ŠćÜ

ëĎÖêšĂÜĒúąÿøšćÜÿøøÙŤ 

SS3 ÿĆÜđÙøćąĀŤñúÜćîüĉÝĆ÷ìĊęóĆçîć

ĂÜÙŤÙüćöøĎšĔĀöŠ/êŠĂ÷ĂéĂÜÙŤÙüćöøĎš 

GS öĊÙüćöøĎšìćÜÿëĉêĉĔîÖćøüĉđÙøćąĀŤ

×šĂöĎúìćÜüĉì÷ćýćÿêøŤ 

GS öĊÖøąïüîÖćøÙüćöÙĉéìćÜ

üĉì÷ćýćÿêøŤ 

GS öĊìĆÖþąÖćøĒÖšðŦâĀćĂ÷ŠćÜđðŨî

øąïïĒúąÿøšćÜÿøøÙŤ 

ELO3ǰöĊìĆÖþąÖćøđðŨîñĎšîĈìćÜüĉßćÖćø SS4ǰñúĉêñúÜćîüĉÝĆ÷đóČęĂóĆçîćÿĆÜÙö GS üćÜĒñîǰĒúąĒÖšĕ×ðŦâĀćĕéšéšü÷

êîđĂÜ 

GS öĊÙüćö÷ČéĀ÷čŠîĒúąÿćöćøë

ðøĆïêĆüĔĀšđ×šćÖĆïÿëćîÖćøèŤ 
 

ELO4ǰìĆÖþąÖćøÿČęĂÿćøìĆĚÜõćþćĕì÷Ēúą SS5 Ăõĉðøć÷ǰîĈđÿîĂñúÜćîüĉÝĆ÷ GS îĈđÿîĂñúÜćîüĉÝĆ÷ēé÷ĔßšÿČęĂĂ÷ŠćÜ
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ELOs 
ìĆÖþąđÞóćąøć÷üĉßć 

	Subject Specific Skills
 

ìĆÖþąìĆęüĕð 

	Generic Skills�Altitude
 

õćþćĂĆÜÖùþ üĉßćÖćø×ĂÜêîđĂÜĕéšĂ÷ŠćÜÿøšćÜÿøøÙŤǰ đĀöćąÿöĒúąöĊðøąÿĉìíĉõćó 

GS öĊìĆÖþąìćÜõćþćĔîÖćøëŠć÷ìĂé

ñúÜćîüĉßćÖćø 

GS ĔßšđìÙēîēú÷ĊÿćøÿîđìýĕéšĂ÷ŠćÜöĊ

ðøąÿĉìíĉõćó 

 

��ǰñúúĆóíŤÖćøđøĊ÷îøĎšìĊęÙćéĀüĆÜøć÷ßĆĚîðŘ�ÿöøøëîąøć÷ßĆĚîðŘ 

ßĆĚîðŘ ñúúĆóíŤÖćøđøĊ÷îøĎšøć÷ßĆĚîðŘ 

ßĆĚîðŘìĊęǰ� ÿćöćøëîĈĀúĆÖÖćøǰìùþãĊǰöćüĉđÙøćąĀŤđóČęĂîĈđÿîĂđÙšćēÙøÜÜćîüĉÝĆ÷ǰÿĆÜđÙøćąĀŤĂÜÙŤ

ÙüćöøĎšđóČęĂîĈöćÿøšćÜÜćîüĉÝĆ÷ 

ßĆĚîðŘìĊęǰ� ÿćöćøëîĈĂÜÙŤÙüćöøĎšǰöćĒÖšðŦâĀćìćÜđÙöĊĕéšĂ÷ŠćÜÿøšćÜÿøøÙŤǰĒúąÿĆÜđÙøćąĀŤĂÜÙŤÙüćöøĎš

ĔĀöŠ 

ßĆĚîðŘìĊęǰ� ÖćøîĈđÿîĂñúÜćîüĉÝĆ÷ĔîìĊęðøąßčöǰĒúąêĊóĉöóŤñúÜćîüĉÝĆ÷øąéĆïîćîćßćêĉ 
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4. öćêøåćîÖćøđøĊ÷îøĎš×ĂÜĀúĆÖÿĎêøêćöđÖèæŤǰAUN-QA 

ǰǰǰǰǰǰǰǰǰǰǰǰƔǰĀöć÷ëċÜǰÙüćöøĆïñĉéßĂïĀúĆÖǰǰǰǰǰǰǰǰŕǰĀöć÷ëċÜǰÙüćöøĆïñĉéßĂïøĂÜǰ 

øć÷üĉßć ELO1 ELO2 ELO3 ELO4 

 ĀöüéüĉßćïĆÜÙĆïǰǰ     

Ùö760 ðŦâĀćóĉđýþ  Ɣ ŕ ŕ 

Ùö761 ÿĆööîćđÙöĊðøą÷čÖêŤǰ1  Ɣ ŕ Ɣ 

Ùö762 ÿĆööîćđÙöĊðøą÷čÖêŤǰ2  Ɣ ŕ Ɣ 

Ùö763 ÿĆööîćđÙöĊðøą÷čÖêŤǰ3  Ɣ ŕ Ɣ 

Ùö764 ÿĆööîćđÙöĊðøą÷čÖêŤǰ4  Ɣ ŕ Ɣ 

Ùö771 đÙšćēÙøÜÜćîüĉÝĆ÷ĔĀöŠìćÜđÙöĊðøą÷čÖêŤ Ɣ Ɣ Ɣ ŕ 

 ĀöüéüĉßćđúČĂÖǰǰ     

 ÖúčŠöüĉßćđÙöĊðøą÷čÖêŤ     

Ùö571 ÖćøÝĆéÖćøÙüćöðúĂéõĆ÷ĔîĀšĂÜðäĉïĆêĉÖćøüĉÝĆ÷  Ɣ ŕ  

Ùö572 Ýøĉ÷íøøöÖćøüĉÝĆ÷ǰÝøø÷ćïøøèĒúąìøĆó÷ŤÿĉîìćÜ

ðŦââć 

 Ɣ ŕ  

Ùö674 Öćøðøą÷čÖêŤđÙöĊĔîîćēîđìÙēîēú÷Ċ Ɣ Ɣ ŕ ŕ 

Ùö772 đÙöĊÿĊđ×Ċ÷ü  Ɣ ŕ  

Ùö773 ÖćøüĉđÙøćąĀŤđÖĊę÷üÖĆïÿĉęÜĒüéúšĂö×ĆĚîÿĎÜ  Ɣ ŕ  

Ùö774 đÙöĊßĊüüĉì÷ć  Ɣ ŕ  

Ùö775 Öćøðøą÷čÖêŤđÙöĊđßĉÜôŗÿĉÖÿŤĔîüĉì÷ćýćÿêøŤßĊüõćó  Ɣ ŕ  

Ùö776 ÖćøĂĂÖĒïïĒúąÙšîóï÷ć Ɣ Ɣ   

Ùö777 ÖćøĂĂÖĒïïÖćøìéúĂÜìćÜđÙöĊ Ɣ Ɣ ŕ ŕ 

 ÖúčŠöüĉßćđÙöĊĂîĉîìøĊ÷Ť     

Ùö516 đÙöĊ×ĂÜÿćøđßĉÜàšĂîēúĀąĂĉîìøĊ÷Ť×ĂÜēúĀąĒìøîàĉßĆî  Ɣ  ŕ 

Ùö517 ÝúîóúýćÿêøŤĒúąÖúĕÖ×ĂÜðäĉÖĉøĉ÷ćđÙöĊĂîĉîìøĊ÷Ť  Ɣ  ŕ 

Ùö612 ĀĆü×šĂóĉđýþìćÜđÙöĊĂîĉîìøĊ÷Ť Ɣ Ɣ  ŕ 

Ùö714 đÙöĊßĊüĂîĉîìøĊ÷Ť  Ɣ  ŕ 

 ÖúčŠöüĉßćđÙöĊĂĉîìøĊ÷Ť     

Ùö521 đÙöĊ×ĂÜÿćøđăđìĂēøĕàÙúĉÖĒúąÖćøðøą÷čÖêŤ  Ɣ   

Ùö524 ñúĉêõĆèæŤíøøößćêĉĒúąÖćøðøą÷čÖêŤ  Ɣ   
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øć÷üĉßć ELO1 ELO2 ELO3 ELO4 

Ùö525 đìÙîĉÙìćÜÿđðÖēìøÿēÖðŘĔîđÙöĊĂĉîìøĊ÷Ť Ɣ Ɣ   

Ùö527 ðäĉÖĉøĉ÷ćđÙöĊĂĉîìøĊ÷Ť×ĆĚîÿĎÜǰĒúąÖúĕÖ×ĂÜðäĉÖĉøĉ÷ć  Ɣ  ŕ 

Ùö528 ÖćøÿĆÜđÙøćąĀŤìćÜđÙöĊĂĉîìøĊ÷Ť×ĆĚîÿĎÜ  Ɣ  ŕ 

Ùö623 ĀĆü×šĂóĉđýþìćÜđÙöĊĂĉîìøĊ÷Ť  Ɣ  ŕ 

 ÖúčŠöüĉßćđÙöĊđßĉÜôŗÿĉÖÿŤ     

Ùö636 đÙöĊÙĈîüèđßĉÜðøą÷čÖêŤ  Ɣ  ŕ 

Ùö638 ĀĆü×šĂóĉđýþìćÜđÙöĊđßĉÜôŗÿĉÖÿŤ Ɣ Ɣ   

 ÖúčŠöüĉßćßĊüđÙöĊ     

Ùö��� ßĊüđÙöĊĒúąßĊüüĉì÷ćýćÿêøŤøąéĆïēöđúÖčú×ĆĚîÿĎÜ  Ɣ  ŕ 

Ùö��� ßĊüđÙöĊøąéĆïđàúúŤĒúąÖćøÙüïÙčöìćÜßĊüđÙöĊ  Ɣ  ŕ 

Ùö��� đìÙîĉÙđßĉÜïĎøèćÖćøĔîÖćøüĉÝĆ÷ìćÜßĊüđÙöĊǰǰ Ɣ Ɣ   

Ùö��� ĀĆü×šĂóĉđýþìćÜßĊüđÙöĊ Ɣ Ɣ   

Ùö��� ßĊüÿćøÿîđìýýćÿêøŤĒúąßĊüôŗÿĉÖÿŤ×ĂÜēðøêĊî  Ɣ  ŕ 

Ùö��� óĆîíčüĉýüÖøøö  Ɣ  ŕ 

Ùö�4� ÝĊēîöĉÖÿŤĒúąēðøêĊēĂöĉÖÿŤ  Ɣ  ŕ 

Ùö��� ðäĉïĆêĉÖćøóĆîíčüĉýüÖøøö  Ɣ  ŕ 

 ÖúčŠöüĉßćđÙöĊüĉđÙøćąĀŤ     

Ùö558 đÙöĊüĉđÙøćąĀŤÿđðÖēìøÿēÖðŘ  Ɣ  ŕ 

Ùö559 đÙöĊüĉđÙøćąĀŤìćÜĕôôŜć  Ɣ  ŕ 

Ùö654 ĀĆü×šĂóĉđýþìćÜđÙöĊüĉđÙøćąĀŤ Ɣ Ɣ   

Ùö655 đìÙîĉÙÖćøĒ÷Öÿćøǰ Ɣ Ɣ   

Ùö�57 đìÙîĉÙēÙøöćēìÖøćôŘ×ĆĚîÿĎÜ  Ɣ  ŕ 

 ðøĉââćîĉóîíŤ     

ðóé��� ðøĉââćîĉóîíŤøąéĆïðøĉââćđĂÖ Ɣ Ɣ Ɣ Ɣ 

ðóé��� ðøĉââćîĉóîíŤøąéĆïðøĉââćđĂÖ Ɣ Ɣ Ɣ Ɣ 
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��ǰÙüćöÿĂéÙúšĂÜ×ĂÜñúúĆóíŤÖćøđøĊ÷îøĎšìĊęÙćéĀüĆÜÖĆïÖú÷čìíŤÖćøÿĂîĒúąÖćøüĆéðøąđöĉîñúÖćøđøĊ÷îøĎš 

ELOs Öú÷čìíŤÖćøÿĂî Öú÷čìíŤÖćøðøąđöĉî 

��ǰÿĆÜđÙøćąĀŤ

ñúÜćîüĉÝĆ÷ĒúąÿøšćÜ

ĂÜÙŤÙüćöøĎšĔĀöŠìćÜéšćî

đÙöĊðøą÷čÖêŤ 

- ÖćøĂõĉðøć÷ĔîßĆĚîđøĊ÷î 

- ÖćøòřÖðäĉïĆêĉÖćøĔîĀšĂÜðäĉïĆêĉÖćø 

- ÖćøìĈüĉÝĆ÷ 

- ÖćøĔĀšÙĈðøċÖþćǰĂõĉðøć÷ĒúÖđðúĊę÷îÙüćö

ÙĉéđĀĘîĔîÖćøìĈðøĉââćîĉóîíŤ 

- ÖćøÿĆööîćĒúąÖćøðøąßčöÖúčŠöüĉÝĆ÷đóČęĂ

ĒúÖđðúĊę÷îÙüćöøĎšĒúąÙüćöÙĉéđĀĘîĔîÖćø

ìĈÜćîüĉÝĆ÷ 

- ÖćøðøąßčöĒúąđÿîĂñúÜćîüĉÝĆ÷ĔîÖćø

ðøąßčöüĉßćÖćøĔîøąéĆïßćêĉĒúąøąéĆï

îćîćßćêĉ 

- ÖćøìĈðøĉââćîĉóîíŤ 

- ÖćøîĈđÿîĂĒúąüĉíĊÖćøĒÖšĕ×ðŦâĀć 

- ÖćøðøąđöĉîñúÖćøđøĊ÷îøĎš×ĂÜéšü÷êîđĂÜ 

- ÖćøðøąđöĉîñúÖćøđøĊ÷îøĎš×ĂÜĒïïǰpeer 

review 

- ÖćøðøąđöĉîñúÖćøđøĊ÷îøĎš×ĂÜîĉÿĉêēé÷

ĂćÝćø÷ŤìĊęðøċÖþć 

- ÖćøĒÿéÜÙüćöÙĉéđĀĘîìćÜüĉßćÖćø×ĂÜîĉÿĉê 

- ÙüćöøĆïñĉéßĂïĔîĀîšćìĊęìĊęĕéšøĆïöĂïĀöć÷ 

- ÖćøĒÿéÜÙüćöÙĉéđĀĘîìĊęđðŨîðøąē÷ßîŤĔî

ÖćøðøąßčöÖúčŠöüĉÝĆ÷ 

- ÖćøîĈđÿîĂñúÜćîüĉÝĆ÷ 

- ÖćøÿĂïÙčèÿöïĆêĉǰ 

- ÖćøÿĂïđÙšćēÙøÜðøĉââćîĉóîíŤ 

- ñúÜćîìćÜüĉßćÖćøøąéĆïßćêĉ 

- ñúÜćîìćÜüĉßćÖćøøąéĆïîćîćßćêĉ 

��ǰÿćöćøëüĉđÙøćąĀŤǰ

ĒúąüćÜĒñîÖćøĒÖšĕ×

ðŦâĀćìćÜđÙöĊĕéšĂ÷ŠćÜ

đðŨîøąïïĒúą

ÿøšćÜÿøøÙŤ 

- Öćøïøø÷ć÷ 

- ÖćøĂõĉðøć÷ĔîßĆĚîđøĊ÷î 

- ÖćøđøĊ÷îÖćøÿĂîĒïïđßĉÜøčÖǰ	active 

learning) 

- ÖćøòřÖðäĉïĆêĉÖćøĔîĀšĂÜðäĉïĆêĉÖćø 

- ÖćøìĈüĉÝĆ÷ 

- ÖćøĔĀšÙĈðøċÖþćǰĂõĉðøć÷ĒúÖđðúĊę÷îÙüćö

ÙĉéđĀĘîĔîÖćøìĈðøĉââćîĉóîíŤ 

- ÖćøÿĆööîćĒúąÖćøðøąßčöÖúčŠöüĉÝĆ÷đóČęĂ

ĒúÖđðúĊę÷îÙüćöøĎšĒúąÙüćöÙĉéđĀĘîĔîÖćø

ìĈÜćîüĉÝĆ÷ 

- ÖćøðøąßčöĒúąđÿîĂñúÜćîüĉÝĆ÷ĔîÖćø

ðøąßčöüĉßćÖćøĔîøąéĆïßćêĉĒúąøąéĆï

îćîćßćêĉ 

- ÖćøìĈðøĉââćîĉóîíŤ 

 

- ÖćøÿĂï 

- ÖćøîĈđÿîĂĒúąüĉíĊÖćøĒÖšĕ×ðŦâĀć 

- øć÷Üćî 

- ÖćøðøąđöĉîñúÖćøđøĊ÷îøĎš×ĂÜéšü÷êîđĂÜ 

- ÖćøðøąđöĉîñúÖćøđøĊ÷îøĎš×ĂÜĒïïǰpeer 

review 

- ÖćøðøąđöĉîñúÖćøđøĊ÷îøĎš×ĂÜîĉÿĉêēé÷

ĂćÝćø÷ŤìĊęðøċÖþć 

- ìĆÖþąÿČęĂÿćø×ĂÜîĉÿĉêĔîÖćøÿĆööîć 

- ÖćøĒÿéÜÙüćöÙĉéđĀĘîìćÜüĉßćÖćø×ĂÜîĉÿĉê 

- ÙüćöøĆïñĉéßĂïĔîĀîšćìĊęìĊęĕéšøĆïöĂïĀöć÷ 

- ÖćøĒÿéÜÙüćöÙĉéđĀĘîìĊęđðŨîðøąē÷ßîŤĔî

ÖćøðøąßčöÖúčŠöüĉÝĆ÷ 

- ÖćøîĈđÿîĂñúÜćîüĉÝĆ÷ 

- ÖćøÿĂïÙčèÿöïĆêĉǰ 

- ÖćøÿĂïđÙšćēÙøÜðøĉââćîĉóîíŤ 

- ñúÜćîìćÜüĉßćÖćøøąéĆïßćêĉ 

- ñúÜćîìćÜüĉßćÖćøøąéĆïîćîćßćêĉ 

��ǰöĊìĆÖþąÖćøđðŨîñĎšîĈ

ìćÜüĉßćÖćø 

- ÖćøòřÖðäĉïĆêĉÖćøĔîĀšĂÜðäĉïĆêĉÖćø 

- ÖćøìĈüĉÝĆ÷ 

- ÖćøîĈđÿîĂĒúąüĉíĊÖćøĒÖšĕ×ðŦâĀć 

- ÖćøðøąđöĉîñúÖćøđøĊ÷îøĎš×ĂÜéšü÷êîđĂÜ 
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ELOs Öú÷čìíŤÖćøÿĂî Öú÷čìíŤÖćøðøąđöĉî 

- ÖćøĔĀšÙĈðøċÖþćǰĂõĉðøć÷ĒúÖđðúĊę÷îÙüćö

ÙĉéđĀĘîĔîÖćøìĈðøĉââćîĉóîíŤ 

- ÖćøÿĆööîćĒúąÖćøðøąßčöÖúčŠöüĉÝĆ÷đóČęĂ

ĒúÖđðúĊę÷îÙüćöøĎšĒúąÙüćöÙĉéđĀĘîĔîÖćø

ìĈÜćîüĉÝĆ÷ 

- ÖćøðøąßčöĒúąđÿîĂñúÜćîüĉÝĆ÷ĔîÖćø

ðøąßčöüĉßćÖćøĔîøąéĆïßćêĉĒúąøąéĆï

îćîćßćêĉ 

- ÖćøìĈðøĉââćîĉóîíŤ 

- ÖćøðøąđöĉîñúÖćøđøĊ÷îøĎš×ĂÜĒïïǰpeer 

review 

- ÖćøðøąđöĉîñúÖćøđøĊ÷îøĎš×ĂÜîĉÿĉêēé÷

ĂćÝćø÷ŤìĊęðøċÖþć 

- ÖćøĒÿéÜÙüćöÙĉéđĀĘîìćÜüĉßćÖćø×ĂÜîĉÿĉê 

- ÙüćöøĆïñĉéßĂïĔîĀîšćìĊęìĊęĕéšøĆïöĂïĀöć÷ 

- ÖćøîĈđÿîĂñúÜćîüĉÝĆ÷ 

��ǰìĆÖþąÖćøÿČęĂÿćøìĆĚÜ

õćþćĕì÷Ēúą

õćþćĂĆÜÖùþ 

- ÖćøÿĆööîćĒúąÖćøðøąßčöÖúčŠöüĉÝĆ÷đóČęĂ

ĒúÖđðúĊę÷îÙüćöøĎšĒúąÙüćöÙĉéđĀĘîĔîÖćø

ìĈÜćîüĉÝĆ÷ 

- ÖćøðøąßčöĒúąđÿîĂñúÜćîüĉÝĆ÷ĔîÖćø

ðøąßčöüĉßćÖćøĔîøąéĆïßćêĉĒúąøąéĆï

îćîćßćêĉ 

- ÖćøîĈđÿîĂĒúąüĉíĊÖćøĒÖšĕ×ðŦâĀć 

- ìĆÖþąÿČęĂÿćø×ĂÜîĉÿĉêĔîÖćøÿĆööîćǰ 

- ÖćøĒÿéÜÙüćöÙĉéđĀĘîìćÜüĉßćÖćø×ĂÜîĉÿĉê 

- ÖćøîĈđÿîĂñúÜćîüĉÝĆ÷ 
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õćÙñîüÖǰÞǰðøąüĆêĉĒúąñúÜćî×ĂÜĂćÝćø÷Ť 
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ðøąüĆêĉĒúąñúÜćîĂćÝćø÷Ť 

 

ßČęĂ-îćöÿÖčúǰǰ	õćþćĕì÷
 ĂõĉââćǰßĆ÷üĉÿčìíćÜÖĎøǰ	ïĎøèðøąóùÖþŤ
 

ßČęĂ-îćöÿÖčúǰǰ	õćþćĂĆÜÖùþ
 Apinya Chaivisuthangkura (Buranaprapuk) 

êĈĒĀîŠÜìćÜüĉßćÖćøǰǰ  øĂÜýćÿêøćÝćø÷Ť 

ìĊęìĈÜćîǰ    õćÙüĉßćđÙöĊǰÙèąüĉì÷ćýćÿêøŤǰöĀćüĉì÷ćúĆ÷ýøĊîÙøĉîìøüĉēøç 

đïĂøŤēìøýĆóìŤǰǰ   02-649-5000 êŠĂǰ18452 

Email     apinyac@g.swu.ac.th 

 

Ùčèüčçĉǰÿć×ćüĉßćǰĒúąÿëćïĆîìĊęÿĈđøĘÝÖćøýċÖþć  	đøĊ÷ÜÝćÖøąéĆïðøĉââćêøĊǰǰðøĉââćēìǰǰĒúąðøĉââćđĂÖ
 

üčçĉÖćøýċÖþć Ùčèüčçĉ�ÿć×ćüĉßć ÿëćïĆî ðŘìĊęÿĈđøĘÝ 

üì�ï� đÙöĊ öĀćüĉì÷ćúĆ÷ýĉúðćÖø 25�� 

Ph.D. Chemistry Universityǰof Connecticut, USA 2541 

 

ÙüćöđßĊę÷üßćâ 

 đÙöĊđßĉÜôŗÿĉÖÿŤǰđÙöĊĒÿÜ 

 

ñúÜćîìćÜüĉßćÖćøǰ 

�� ÜćîüĉÝĆ÷ǰ 

 ��� ïìÙüćöüĉÝĆ÷êĊóĉöóŤĔîüćøÿćøüĉßćÖćøøąéĆïßćêĉĒúąîćîćßćêĉ 	Ă÷ĎŠĔîåćî×šĂöĎú×ĂÜǰÿÖĂ�
 

Jityuti B, Mayuso K, Liwporncharoenvong T, Buranaprapuk A. Selective protein 

photocleavage by fluorescein derivatives. J Photochem Photobiol B 2020;212:112027 

(1ı8). 

Patnin S, Makarasenǰ A, Kuno M, Deeyohe S, Techasakul S, Chaivisuthangkura A. Binding 

interaction of potent HIV-1 NNRTIs, amino-oxy-diarylquinoline with the transport 

protein using spectroscopic and molecular docking. Spectrochim Acta A Mol Biomol 

Spectrosc 2020;223:118159. 

Makarasen A, Kuno M, Patnin S, Reukngam N, Khlaychan P, Deeyohe S, Intachote P, 

Saimanee B, Sengsai S, Boonsri P, Chaivisuthangkura A, Sirithana W, Techasakul S. 

Molecular docking studies and synthesis of amino-oxydiarylquinoline derivatives as 

potent non-nucleoside HIV-1 reverse transcriptase inhibitors. Drug Res 2019;69:1ı12. 
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Yenjai S, Kumar CV, Kuno M, Liwporncharoenvong T, Samosorn S, Buranaprapuk A. Tuning 

the chain length of new pyrene derivatives for site-selective photocleavage of avidin. 

J Photochem Photobiol B 2018;186:23ı30. 

Buranaprapuk  A, Kumar CV. +FEJĴTǰ-JHIUǰ4BCSF�ǰ4JUFǰspecific photocleavage of proteins with 

light. SWU Sci J 2018;34(1):1ı17. 

   

2� êĈøć�ĀîĆÜÿČĂ�ïìÙüćöìćÜüĉßćÖćø 

Challa V Kumar and Apinya Buranaprapuk. Chiral Photochemical Scissors Targeting Proteins. 

Singapore: World Scientific Publishing Co. Pte. Ltd; 2018. 
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ðøąüĆêĉĒúąñúÜćîĂćÝćø÷Ť 

 

ßČęĂ-îćöÿÖčúǰǰ	õćþćĕì÷
  ÿĉøĉíøǰǰÿēöÿø 

ßČęĂ-îćöÿÖčúǰǰ	õćþćĂĆÜÖùþ
ǰǰ Siritron Samosorn  

êĈĒĀîŠÜìćÜüĉßćÖćøǰǰ   øĂÜýćÿêøćÝćø÷Ť 

ìĊęìĈÜćîǰ       õćÙüĉßćđÙöĊǰǰÙèąüĉì÷ćýćÿêøŤǰǰöĀćüĉì÷ćúĆ÷ýøĊîÙøĉîìøüĉēøç 

đïĂøŤēìøýĆóìŤǰǰ     ��-���-����ǰêŠĂǰ��216 

Email          siritron@g.swu.ac.th 

 

Ùčèüčçĉǰÿć×ćüĉßćǰĒúąÿëćïĆîìĊęÿĈđøĘÝÖćøýċÖþć  	đøĊ÷ÜÝćÖøąéĆïðøĉââćêøĊǰǰðøĉââćēìǰǰĒúąðøĉââćđĂÖ
 

üčçĉÖćøýċÖþć Ùčèüčçĉ�ÿć×ćüĉßć ÿëćïĆî ðŘìĊęÿĈđøĘÝ 

üì�ï� đÙöĊ öĀćüĉì÷ćúĆ÷øćöÙĈĒĀÜ 2533 

üì.ö. đÙöĊðøą÷čÖêŤ öĀćüĉì÷ćúĆ÷øćöÙĈĒĀÜ 2537 

Ph.D. Chemistry University of Wollongong,ǰAustralia 2548 

 

ÙüćöđßĊę÷üßćâ 

 đÙöĊĂĉîìøĊ÷Ť   

 

ñúÜćîìćÜüĉßćÖćøǰ 

�� ÜćîüĉÝĆ÷ǰ 

 ��� ïìÙüćöüĉÝĆ÷êĊóĉöóŤĔîüćøÿćøüĉßćÖćøøąéĆïßćêĉĒúąîćîćßćêĉ 	Ă÷ĎŠĔîåćî×šĂöĎú×ĂÜǰÿÖĂ�
 

Kittiwattanokhun  A,  Samosorn S, Innajak S, Watanapokasin R. Inhibitory effects onǰ

chondrosarcoma cell metastasis by Senna alata extract. Biomed Pharmacother 

2021;137:111337. 

Paudel BP, Moye AL, Assi HA, El-Khoury R, Cohen SB, Holien JK, Birrento ML, Samosorn S, 

Intharapichai K, Tomlinson CG, Teulade-Fichou M-1ǰ (PO[BvMF[ǰ $ǰ #FDLǰ JL, Damha MJ, 

Oijen AMV, Bryan TM. A mechanism for the extension and unfolding of parallel telomeric 

G-quadruplexes by human telomerase at single-molecule resolution. eLife 2020;9: 

e56428.  
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	Silver nanoparticles) 

đú×ìĊęÙĈ×ĂĂîčÿĉìíĉïĆêø 2003001832 đøČęĂÜǰ ĂčðÖøèŤđÙöĊĕôôŜćåćîÖøąéćþĒïïóĆïÿĈĀøĆïêøüÝüĆéðøĉöćè

ĒĂúàĊÿđìĂĊîĔîĂćĀćøăćúćúǰǰ 

đú×ìĊęÙĈ×ĂĂîčÿĉìíĉïĆêø 2001007296ǰ đøČęĂÜǰ üĉíĊÖćøêøüÝüĆéÿćøĀîĎēé÷Ĕßš×ĆĚüĕôôŜćóĉöóŤÿÖøĊîÖøćôŘîøŠüöÖĆï

ÖćøĔßšÿćøúąúć÷ìĂÜÙĈßŠü÷đóĉęöÿĆââćèǰ 

đú×ìĊęÙĈ×ĂĂîčÿĉìíĉïĆêøǰ2001007297 ÖøąïüîÖćøñúĉê×ĆĚüĕôôŜćóĉöóŤÿÖøĊîÿĈĀøĆïÖćøüĉđÙøćąĀŤìćÜđÙöĊĕôôŜćǰǰ 
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ßČęĂ-îćöÿÖčúǰǰ	õćþćĕì÷
  îüúúąĂĂǰøĆêîüĉöćîüÜýŤ 

ßČęĂ-îćöÿÖčúǰǰ	õćþćĂĆÜÖùþ
  Nuanlaor  Ratanawimarnwong 

êĈĒĀîŠÜìćÜüĉßćÖćøǰǰ   ñĎšßŠü÷ýćÿêøćÝćø÷Ť 

ìĊęìĈÜćîǰ       õćÙüĉßćđÙöĊǰǰÙèąüĉì÷ćýćÿêøŤǰǰöĀćüĉì÷ćúĆ÷ýøĊîÙøĉîìøüĉēøç 

đïĂøŤēìøýĆóìŤǰǰ     ��-���-����ǰêŠĂǰ����� 

Email          nuanlaorr@g.swu.ac.th 

 

Ùčèüčçĉǰÿć×ćüĉßćǰĒúąÿëćïĆîìĊęÿĈđøĘÝÖćøýċÖþć  	đøĊ÷ÜÝćÖøąéĆïðøĉââćêøĊǰǰðøĉââćēìǰǰĒúąðøĉââćđĂÖ
 

üčçĉÖćøýċÖþć Ùčèüčçĉ�ÿć×ćüĉßć ÿëćïĆî ðŘìĊęÿĈđøĘÝ 

üì�ï� đÙöĊ öĀćüĉì÷ćúĆ÷ýĉúðćÖø 2540 

üì�ö� đÙöĊüĉđÙøćąĀŤĒúąđÙöĊĂîĉîìøĊ÷Ť

ðøą÷čÖêŤ 

öĀćüĉì÷ćúĆ÷öĀĉéú 2543 

ðø�é� đÙöĊüĉđÙøćąĀŤ öĀćüĉì÷ćúĆ÷öĀĉéú 2548 

 

ÙüćöđßĊę÷üßćâ 

 đÙöĊüĉđÙøćąĀŤǰǰ 

ñúÜćîìćÜüĉßćÖćøǰ 

�� ÜćîüĉÝĆ÷ǰ 

��� ïìÙüćöüĉÝĆ÷êĊóĉöóŤĔîüćøÿćøüĉßćÖćøøąéĆïßćêĉĒúąîćîćßćêĉ 	Ă÷ĎŠĔîåćî×šĂöĎú×ĂÜǰÿÖĂ�
 

Ratanawimarnwong N, Ruckchang P, Yooram S, Songsrirote K, Uraisin K, Cerda V. 

Development of a microfluidic membraneless vaporization flow system for trace 

analysis of arsenic. Anal Meth 2021;13:202ı11. 

Taksitta K, Sujarit P, Ratanawimarnwong N, Donpudsa S, Songsrirote K. Development of 

tannin-immobilized cellulose fiber extracted from coconut husk and the application 

as a biosorbent to remove heavy metal ions. Environ Nanotech Monitoring & 

Management 2020;14:100389. 

Thepmanee O, Prapainop K, Noppha O, Rattanawimanwong N, Siangproh W, Chailapakul 

O, Songsrirote K. A simple paper-based approach for arsenic determination in water 
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using hydride generation coupled with mercaptosuccinic-acid capped CdTe quantum 

dots. Anal Meth 2020;12:2718ı26. 

Thepchuay Y, Sonsa-ard T, Ratanawimarnwong N, Auparakkitanon S, Sitanurak J, 

Nacapricha D. Paper-based colorimetric biosensor of blood alcohol with in-situ 

headspace separation of ethanol from whole blood. Anal Chim Acta 2020;1103:115ı

21. 

Ratanawimarnwong N, Sinpun M, Chankaw P, Choengchan N, Nacapricha D. Simple flow 

system with in-line gas-diffusion unit for determination of ethanol employing 

hypsochromic shift of visible absorbance band of methyl orange. Talanta 2020;206: 

120234. 

Sitanurak J, Fukana N, Wongpakdee T, Thepchauy Y, Ratanawimarnwong N, Amornsakchai 

T, Nacapricha D. T-shirt ink for one-step screen-printing of hydrophobic barriers for 

2D- and 3D-microfluidic paper-based analytical devices. Talanta 2019;205:120113. 

Chaneam S, Inpota P, Saisarai S, Wilairat P, Ratanawimarnwong N, Uraisin K, Meesiri W, 

Nacapricha D. Green analytical method for simultaneous determination of salinity, 

carbonate and ammoniacal nitrogen in waters using flow injection coupled dual-

channel C4D. Talanta 2018;189:196ı204. 

Buking S, Seatear P, Tiyapongpattana W, Uraisin K, Wilairat P, Nacapricha D, 

Ratanawimarnwong N. Microfluidic paper-based analytical device for quantification 

of lead using reaction band-length for identification of bullet hole and its potential 

for estimating firing distance. Anal Sci 2018;34:83ı9. 

Choengchan N, Poontong B, Mathaweesansurn A, Maneerat N, Motomizu S, 

Ratanawimarnwong Nǰ/BDBQSJDIBǰ%�ǰ"ǰĳ%VBM-acceptoSǰ$IBOOFMĴǰNFNCSBOFMFTTǰHBT-

diffusion unit for simultaneous determination of ethanol and acetaldehyde in liquors 

using reverse flow injection. Anal Sci 2018;34:169ı75. 

Inpota P, Strzelak K, Koncki R, Sripumkhai W, Jeamsaksiri W, Ratanawimarnwong N, Wilairat 

P, Choengchan N, Chantiwas R, Nacapricha D. Microfluidic analysis with front-face 

fluorometric detection for the determination of total inorganic iodine in drinking 

water. Anal Sci 2018;34:161ı7. 
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���ǰǰïìÙüćöüĉÝĆ÷ìĊęĕéšøĆïÖćøêĊóĉöóŤÞïĆïđêĘöÝćÖÖćøðøąßčöüĉßćÖćøøąéĆïßćêĉĀøČĂîćîćßćêĉ  

Mathaweesansurn A, Songsaeng S, Poungputh R, Thangjitsirisin K, Surasen S, 

Ratanawimarnwong N, Choengchan N. Development of Test Kit for Naked Eye 

Detection of Sulfate in Soil for Brick Manufacture. Proceedings of the The 2020 Pure 

and Applied Chemistry International Conference (PACCON 2020); 2020 Feb 13-14, 

Nonthaburi, Thailand, p. AC151-AC156. 

Srihirun S, Ratanawimarnwong N. Spectrophotometric determination of gluconic acid in 

skincare products. Proceedings of the The 2020 Pure and Applied Chemistry 

International Conference (PACCON 2020); 2020 Feb 13-14, Nonthaburi, Thailand, p. 

AC114-AC119. 

Yooram S, Jittangprasert P, Songsrirote K, Ratanawimarnwong N. Determination of 

arsenic(III) in soil using membraneless vaporization unit coupled with flow based 

system. Proceedings of the The 2020 Pure and Applied Chemistry International 

Conference (PACCON 2020); 2020 Feb 13-14, Nonthaburi, Thailand, p. AC108-AC113. 

íĊøîîìŤǰĂĂðøą÷Ďø, îüúúąĂĂǰøĆêîüĉöćîüÜýŤ, ÿčđßćüîŤǰéĂîóčéàć�ǰüĉíĊêøüÝüĆéĕăēéøđÝîđðĂøŤĂĂÖĕàéŤ

Ă÷ŠćÜÜŠć÷ēé÷ĔßšđĀúĘÖǰ	II) øŠüöÖĆïîĂøŤôúĂÖàćàĉî�ǰÖćøðøąßčöøąéĆïßćêĉöĀćüĉì÷ćúĆ÷øĆÜÿĉêǰðøąÝĈðŘǰ

2563; üĆîìĊęǰ1 óùþõćÙöǰ2563; ÖøčÜđìóĄǰĀîšćǰ137-147 

đóßøøĆêîŤǰøĆÖßšćÜ, îüúúąĂĂǰøĆêîüĉöćîüÜýŤ, đÖøĊ÷ÜýĆÖéĉĝǰÿŠÜýøĊēøÝîŤ. ÖćøüĉđÙøćąĀŤðøĉöćèĂćøŤđàîĉÖĔîîĚĈ

ñĉüéĉîēé÷üĉíĊÖćøêøüÝüĆéÿĊ×ĂÜóĊđĂßĂĉîéĉđÙđêĂøŤ. ÖćøðøąßčöüĉßćÖćøøąéĆïßćêĉǰüĉì÷ćýćÿêøŤĒúą

đìÙēîēú÷ĊøąĀüŠćÜÿëćïĆîǰÙøĆĚÜìĊęǰ6; üĆîìĊęǰ6 öĉëčîć÷îǰ2561; ÖøčÜđìóĄǰĀîšćǰ167 ı 174. 

 

 �� ñúÜćîìćÜüĉßćÖćøĔîúĆÖþèąĂČęîǰ	ÖøĂÖđÞóćąìĊęöĊ
  

ÿĉìíĉïĆêø 

ÿĉìíĉïĆêøđøČęĂÜ ĶđÙøČęĂÜÿÖĆéóøšĂöêøüÝüĆéðøĉöćèÿćøĔîìĆîìĊĒïïĂĆêēîöĆêĉĒúąÖøąïüîÖćøéĆÜÖúŠćüķǰ

đú×ìĊęÿĉìíĉïĆêøǰ52458 üĆîìĊęÝéìąđïĊ÷îǰ18 óùýÝĉÖć÷îǰ2559 

Ă÷ĎŠøąĀüŠćÜÖćø÷Čęî×ĂÿĉìíĉïĆêøǰêŠĂÖøöìøĆó÷ŤÿĉîìćÜðŦââćǰđøČęĂÜǰ'đĂìćîĂúđàîđàĂøŤÿĈĀøĆïĒÖŢÿēàăĂúŤ' 

 đú×ìĊęÙĈ×ĂÿĉìíĉïĆêøǰ1001000496ǰđöČęĂǰ26ǰöĊîćÙöǰ2553 

Ă÷ĎŠøąĀüŠćÜÖćø÷Čęî×ĂÿĉìíĉïĆêøǰêŠĂÖøöìøĆó÷ŤÿĉîìćÜðŦââćǰǰđøČęĂÜǰĶÖćøðøąéĉþåŤđÙøČęĂÜüĆéðøĉöćè 

 ĒĂúÖĂăĂúŤĔîîĚĈöĆîđßČĚĂđóúĉÜķǰđú×ìĊęÙĈ×Ăǰ0601003935ǰüĆîìĊę÷ČęîÙĈ×Ăǰ17ǰÿĉÜĀćÙöǰ2549   
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 ðŗ÷ąéćǰÝĉêøêĆĚÜðøąđÿøĉå 

ßČęĂ-îćöÿÖčúǰǰ	õćþćĂĆÜÖùþ
 Piyada Jittangprasert 

êĈĒĀîŠÜìćÜüĉßćÖćøǰǰ  ñĎšßŠü÷ýćÿêøćÝćø÷Ť 

ìĊęìĈÜćîǰ   õćÙüĉßćđÙöĊǰÙèąüĉì÷ćýćÿêøŤǰöĀćüĉì÷ćúĆ÷ýøĊîÙøĉîìøüĉēøçǰ 

Ē×üÜÙúĂÜđê÷đĀîČĂǰđ×êüĆçîćǰÖøčÜđìóǰ����� 

đïĂøŤēìøýĆóìŤǰǰ   02-649-5000 êŠĂǰ182�� 

Email          piyadaj@g.swu.ac.th 

 

Ùčèüčçĉǰÿć×ćüĉßćǰĒúąÿëćïĆîìĊęÿĈđøĘÝÖćøýċÖþć  	đøĊ÷ÜÝćÖøąéĆïðøĉââćêøĊǰǰðøĉââćēìǰǰĒúąðøĉââćđĂÖ
 

üčçĉÖćøýċÖþć Ùčèüčçĉ�ÿć×ćüĉßć ÿëćïĆî ðŘìĊęÿĈđøĘÝ 

üì�ï� đÙöĊ öĀćüĉì÷ćúĆ÷öĀĉéú 25�� 

ðø�é� đÙöĊüĉđÙøćąĀŤ öĀćüĉì÷ćúĆ÷öĀĉéú 25�� 

 

ÙüćöđßĊę÷üßćâ 

 đÙöĊüĉđÙøćąĀŤǰǰēÙøöćēìøÖøćôŘ 

 

ñúÜćîìćÜüĉßćÖćøǰ 

�� ÜćîüĉÝĆ÷ǰ 

 ��� ïìÙüćöüĉÝĆ÷êĊóĉöóŤĔîüćøÿćøüĉßćÖćøøąéĆïßćêĉĒúąîćîćßćêĉ 	Ă÷ĎŠĔîåćî×šĂöĎú×ĂÜǰÿÖĂ�
 

Samerjai W, Jittangprasert P, Tongraung P. Colorimetric detection of Iron(III) ion based on 4-

aminothiophenol and Schiff base naphthalene-2-ol modified silver nanoparticles. 

Asian J Chem 2020;32(2):287ı92. 

Nusuwan P, Jittangprasert P, Kuno M, Pumsa-ard K,  Tongraung P. Dual detection highly 

selective colorimetric chemosensors for fluoride and copper(II) ions based on imine-

phenol derivative. Asian J Chem 2020;32(4):803ı9. 

ðŗ÷ąéćǰÝĉêøêĆĚÜðøąđÿøĉå, íîõĆìøǰđÖĉéÖŢÖ, ĒóîǰìĂÜđøČĂÜ�ǰÖćøÿĆÜđÙøćąĀŤĒúąðøą÷čÖêŤĔßšĂîčõćÙîćēîđÜĉîìĊę

éĆéĒðúÜóČĚîñĉüßîĉéĔĀöŠÿĈĀøĆïÖćøüĉđÙøćąĀŤđĀúĘÖǰ	 III) ĔîêĆüĂ÷ŠćÜîĚĈđÿĊ÷�ǰüćøÿćøĀîŠü÷üĉÝĆ÷

üĉì÷ćýćÿêøŤǰđìÙēîēú÷ĊǰĒúąÿĉęÜĒüéúšĂöđóČęĂÖćøđøĊ÷îøĎšǰ2563;11(2):316ı31. 
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Samerjai W, Dankhanob L, Chotimai P, Jittangprasert P, Tongraung P. Chromogenic detection 

of Fe��ǰ uing Schiff baseınaphthalene-�-ol-modified silver nanoparticles. Iran J Sci 

Technol Trans A: Sci ����;������ı�� 

Jittangprasert P, Somsaeng T, Pumsa-ard K. A low-cost and simple lab-on-a-chip for 

determination of ethanol. Walailak J Sci & Tech ����;��	�
�ǰ���ı��� 

÷ýüéĊǰåĉêĉüø, ðŗ÷ąéćǰÝĉêøêĆĚÜðøąđÿøĉå, đ×šöǰóčŠöÿąĂćé, ðŗ÷øĆêîŤǰéøïĆèæĉê�ǰÖćøóĆçîćïìðäĉïĆêĉÖćøđÙöĊ

üĉđÙøćąĀŤǰđøČęĂÜǰđìÙîĉÙĒÙðŗúúćøĊĂĉđúĘÖēìøēôøĊàĉÿđóČęĂýċÖþćðøąÿĉìíĉñúÖćøđøĊ÷îøĎš×ĂÜîĉÿĉêðøĉââćêøĊ�ǰ

üćøÿćøĀîŠü÷üĉÝĆ÷üĉì÷ćýćÿêøŤǰđìÙēîēú÷ĊǰĒúąÿĉęÜĒüéúšĂöđóČęĂÖćøđøĊ÷îøĎšǰ����;�	�
���-��� 

ðøćèǰĂĆýüóúĕóýćú, õĎöĉøĆêîŤǰîčÿčüøøè, ĒóîǰìĂÜđøČĂÜ, öą÷ĎēàŢąǰÖĎēî, đ×šöǰóčŠöÿąĂćé, ðŗ÷ąéćǰÝĉêøêĆĚÜ

ðøąđÿøĉå�ǰÖćøÿĆÜđÙøćąĀŤôúĎĂĂđøÿđàîêŤđàĘîđàĂøŤßîĉéĔĀöŠðøąđõìǰSchiff base ÿĈĀøĆïÖćø

üĉđÙøćąĀŤÙĂðđðĂøŤǰ	II) ĕĂĂĂî�ǰüćøÿćøĀîŠü÷üĉÝĆ÷üĉì÷ćýćÿêøŤǰđìÙēîēú÷ĊǰĒúąÿĉęÜĒüéúšĂöđóČęĂÖćø

đøĊ÷îøĎšǰ����;�	�
����ı��� 

   

 ���ǰǰïìÙüćöüĉÝĆ÷ìĊęĕéšøĆïÖćøêĊóĉöóŤÞïĆïđêĘöÝćÖÖćøðøąßčöüĉßćÖćøøąéĆïßćêĉĀøČĂîćîćßćêĉ   

Yooram S, Jittangprasert P,  Songsrirote K, Ratanawimarnwong R. Determination of arsenic 

(III) in soil using membraneless vaporization unit coupled with flow based system. 

Pure and Applied Chemistry International Conference ����; February ��-��, Thailand, 

p. ���-���� 

Tumtamai N, Ponprateep S, Samonsorn S, Jittangprasert P. Determination of cordycepin and 

adenosine in Cordyceps militaris by high-performance liquid chromatography. Pure 

and Applied Chemistry International Conference ���� ; February �� -�� , Thailand, p. 

���-���� 

ĒóøüÿčõćǰđĀúŠćýĉøĉ,   ðŗ÷ąéćǰÝĉêøêĆĚÜðøąđÿøĉå, íĉðßĆ÷ǰüĆçîüĉÝćøèŤ , ýĉøĉ×üĆâǰóúðøąìĊð�ǰÖćøóĆçîć

ÖøąïüîÖćøñúĉêóĂúĉĕăéøĂÖàĉúïĉüìĊđøêéšü÷ÖøąïüîÖćøĀöĆÖïîĂćĀćøĒ×ĘÜēé÷ĒïÙìĊđøĊ÷ǰBacillus 

megaterium SWU���ǰÜćîðøąßčöüĉßćÖćøøąéĆïßćêĉǰöĀćüĉì÷ćúĆ÷øĆÜÿĉêǰðøąÝĈðŘǰ���� ,üĆîìĊęǰ�ǰ

óùþõćÙöǰ����, ÖøčÜđìóĄ, Āîšćǰ���ı���� 

èĆäåøĉÖćîêŤǰÙĚĈßĎ,   ðŗ÷ąéćǰÝĉêøêĆĚÜðøąđÿøĉå, ðŗ÷øĆêîŤǰéøïĆèæĉê�ǰÖćøđðøĊ÷ïđìĊ÷ïñúÖćøóĆçîćĒîüÙĉéìćÜ

đÙöĊđøČęĂÜÿćøúąúć÷ēé÷ĔßšÖćøÝĆéÖćøđøĊ÷îøĎšĒïïÿąđêĘöýċÖþćĒúąÖćøÝĆéÖćøđøĊ÷îøĎšĒïïÿČïđÿćą

ÿĈĀøĆïîĆÖđøĊ÷îßĆĚîöĆí÷öýċÖþćðŘìĊęǰ��ǰÜćîðøąßčöüĉßćÖćøøąéĆïßćêĉǰöĀćüĉì÷ćúĆ÷øĆÜÿĉêǰðøąÝĈðŘǰ

����,üĆîìĊęǰ��ǰđöþć÷îǰ����, ÖøčÜđìóĄ, Āîšćǰ���ı���� 

ÿćüĉêøĊǰĕß÷ïčøĊ,   åĉêĉøĆêîŤǰĒöšîìĉö, ÿĉøĉíøǰÿēöÿø, ðŗ÷ąéćǰÝĉêøêĆĚÜðøąđÿøĉå�ǰÖćøüĉđÙøćąĀŤÙĂðđðĂøŤǰ	II) 

ĕĂĂĂîéšü÷đìÙîĉÙÿđðÙēìøÿēÖðŘēé÷ĔßšêĆüêøüÝüĆéßîĉéóĊĂĊéĊéĊĒïïðøąĀ÷ĆéøŠüöÖĆïøĊđĂđÝîêŤ
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íøøößćêĉÝćÖ×šćüúČöñĆü�ǰÜćîðøąßčöüĉßćÖćøüĉì÷ćýćÿêøŤüĉÝĆ÷ǰÙøĆĚÜìĊęǰ�� , üĆîìĊęǰ��-��ǰóùþõćÙöǰ

����, ÖøčÜđìóĄ, Āîšćǰ���ı���� 

Sainakum A, Chabangborn A, Jittangprasert P,  Sompongchaiyakul P. Long Chain n-Alkane 

Distribution in the Mangrove Plants. the ��th Congress on Science and Technology of 

Thailand. ����; Oct ��-��, Thailand, p. ���ı���� 

 

�� ñúÜćîìćÜüĉßćÖćøĔîúĆÖþèąĂČęîǰ	ÖøĂÖđÞóćąìĊęöĊ
  

 ��� ÿĉìíĉïĆêø 

ÿĉìíĉïĆêøđøČęĂÜǰĶđÙøČęĂÜÿÖĆéóøšĂöêøüÝüĆéðøĉöćèÿćøĔîìĆîìĊĒïïĂĆêēîöĆêĉĒúąÖøąïüîÖćøéĆÜÖúŠćüķǰđú×ìĊę

ÿĉìíĉïĆêøǰ�����ǰüĆîìĊęÝéìąđïĊ÷îǰ��ǰóùýÝĉÖć÷îǰ����  
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ßČęĂ-îćöÿÖčúǰǰ	õćþćĕì÷
 ðŗ÷øĆêîŤǰ(éøïĆèæĉê)ǰýøĊüĉĕú 

ßČęĂ-îćöÿÖčúǰǰ	õćþćĂĆÜÖùþ
 Piyarat  Srivilai 

êĈĒĀîŠÜìćÜüĉßćÖćøǰǰ  ñĎšßŠü÷ýćêøćÝćø÷Ť 

ìĊęìĈÜćî    õćÙüĉßćđÙöĊǰǰÙèąüĉ÷ćýćÿêøŤǰöĀćüĉì÷ćúĆ÷ýøĊîÙøĉîìøüĉēøçǰ 

đïĂøŤēìøýĆóìŤǰǰǰ   0971591594 

Email     piyarats@g.swu.ac.th 

 

Ùčèüčçĉǰÿć×ćüĉßćǰĒúąÿëćïĆîìĊęÿĈđøĘÝÖćøýċÖþć  	đøĊ÷ÜÝćÖøąéĆïðøĉââćêøĊǰǰðøĉââćēìǰǰĒúąðøĉââćđĂÖ
 

üčçĉÖćøýċÖþć Ùčèüčçĉ�ÿć×ćüĉßć ÿëćïĆî ðŘìĊęÿĈđøĘÝ 

Öý.ï. đÙöĊ öĀćüĉì÷ćúĆ÷ýøĊîÙøĉîìøüĉēøç 2538 

üì�ö� đÙöĊüĉđÙøćąĀŤ öĀćüĉì÷ćúĆ÷đÖþêøýćÿêøŤ 2543 

Öý�é� üĉì÷ćýćÿêøýċÖþć öĀćüĉì÷ćúĆ÷ýøĊîÙøĉîìøüĉēøç 2551 

 

ÙüćöđßĊę÷üßćâ 

 đÙöĊýċÖþćǰüĉì÷ćýćÿêøýċÖþć 

 

ñúÜćîìćÜüĉßćÖćøǰ 

�� ÜćîüĉÝĆ÷ǰ 

 ��� ïìÙüćöüĉÝĆ÷êĊóĉöóŤĔîüćøÿćøüĉßćÖćøøąéĆïßćêĉĒúąîćîćßćêĉ 	Ă÷ĎŠĔîåćî×šĂöĎú×ĂÜǰÿÖĂ�
 

SangsinǰS, Srivilai P, Tongraung P� Colorimetric detection of Cr��ǰin dietary supplements using a 

smartphone based on EDTA and tannic acid-modified silver nanoparticles. Spectrochim 

Acta A Mol Biomol Spectrosc 2021;���:������. 

ÿčüĉÿćǰïčâîšĂöǰĒúąðŗ÷øĆêîŤǰéøïĆèæĉê� ÖćøóĆçîćñúÿĆöùìíĉĝìćÜÖćøđøĊ÷îüĉßćđÙöĊǰđøČęĂÜǰðøĉöćèÿćøÿĆöóĆîíŤǰēé÷

ĔßšïìđøĊ÷îđßĉÜøčÖøŠüöÖĆïÖćøÝĆéÖćøđøĊ÷îøĎšĒïïĔßšìĊöđðŨîåćî×ĂÜîĆÖđøĊ÷îßĆĚîöĆí÷öýċÖþćêĂîðúć÷�ǰ

üćøÿćøüĉì÷ćýćÿêøŤǰöýü. 2562;35:163ı7. 

üĉõćüĊǰìąîćîìĂÜǰĒúąðŗ÷øĆêîŤǰéøïĆèæĉê� ÖćøđðøĊ÷ïđìĊ÷ïñúÖćøÝĆéÖćøđøĊ÷îøĎšēé÷ĔßšßčéÖĉÝÖøøöÖćøđøĊ÷îøĎšÿą

êĊöýċÖþćÖĆïÖøąïüîÖćøÿČïđÿćąĀćÙüćöøĎšǰ	5E) đøČęĂÜǰðäĉÖĉøĉ÷ćđÙöĊǰÿĈĀøĆïîĆÖđøĊ÷îöĆí÷öýċÖþćêĂî

ðúć÷�ǰüćøÿćøĀîŠü÷üĉÝĆ÷üĉì÷ćýćÿêøŤǰđìÙēîēú÷ĊǰĒúąÿĉęÜĒüéúšĂöđóČęĂÖćøđøĊ÷îøĎšǰ2561;2:119ı31. 

÷ýüéĊǰåĉêĉüø, ðŗ÷ąéćǰÝĉêøêĆĚÜðøąđÿøĉå, đ×šöǰóčŠöÿąĂćéǰĒúąðŗ÷øĆêîŤǰéøïĆèæĉê� ÖćøóĆçîćïìðäĉïĆêĉÖćøđÙöĊ

üĉđÙøćąĀŤǰđøČęĂÜǰđìÙîĉÙĒÙðŗúúćøĊĂĉđúĘÖēìøēôøĊàĉÿđóČęĂýċÖþćðøąÿĉìíĉñúÖćøđøĊ÷îøĎš×ĂÜîĉÿĉêðøĉââćêøĊ�ǰ
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üćøÿćøĀîŠü÷üĉÝĆ÷üĉì÷ćýćÿêøŤǰđìÙēîēú÷ĊǰĒúąÿĉęÜĒüéúšĂöđóČęĂÖćøđøĊ÷îøĎš 2561;1:16ı27. 

ñÖćüøøèǰÖúćÜßöõĎ, åĉêĉøĆêîŤǰĒöšîìĉöǰĒúąðŗ÷øĆêîŤǰéøïĆèæĉê� ÖćøÿŠÜđÿøĉöñúÿĆöùìíĉĝìćÜÖćøđøĊ÷îǰĒúąìĆÖþą

ÖøąïüîÖćøìćÜüĉì÷ćýćÿêøŤÿĈĀøĆïîĆÖđøĊ÷îĔîøąéĆïßĆĚîöĆí÷öýċÖþćðŘìĊęǰ5 ēé÷ĔßšïìðäĉïĆêĉÖćøđÙöĊǰđøČęĂÜǰ

ĂĆêøćÖćøđÖĉéðäĉÖĉøĉ÷ćôĂÖÝćÜÿĊ×ĂÜÙøĉÿêĆúĕüēĂđúêĔîÿćøúąúć÷đïÿēé÷ĔßšđÙøČęĂÜêøüÝüĆéìćÜĒÿÜĂ÷ŠćÜ

ÜŠć÷ßîĉéǰPEDD. üćøÿćøöîčþ÷ýćÿêøŤĒúąÿĆÜÙöýćÿêøŤǰöĀćüĉì÷ćúĆ÷öĀćÿćøÙćö 2561;6:135ı47. 

 

 ���ǰǰïìÙüćöüĉÝĆ÷ìĊęĕéšøĆïÖćøêĊóĉöóŤÞïĆïđêĘöÝćÖÖćøðøąßčöüĉßćÖćøøąéĆïßćêĉĀøČĂîćîćßćêĉ  

ÝĆîìąúĆÜÿĂîǰÖĂÜÖćǰĒúąðŗ÷øĆêîŤǰéøïĆèæĉê�ǰÖćøóĆçîćïìðäĉïĆêĉÖćøđÙöĊǰđøČęĂÜǰÖćøĀćðøĉöćèîĚĈêćúēé÷Ĕßš

ĂčðÖøèŤêøüÝüĉđÙøćąĀŤïîÖøąéćþøŠüöÖĆïÖćøüĉđÙøćąĀŤĒïïđìĊ÷ïÿĊǰđóČęĂÿŠÜđÿøĉöìĆÖþąÖćøđøĊ÷îøĎšĒúą

îüĆêÖøøöÿĈĀøĆïîĉÿĉêøąéĆïðøĉââćêøĊ�ǰÜćîðøąßčöüĉßćÖćøøąéĆïßćêĉǰöĀćüĉì÷ćúĆ÷øĆÜÿĉêǰ	RSU 

National Research Conference ����
� ; ���3ǰ,óùþõćÙöǰ�;ÖøčÜđìóöĀćîÙøp�579ı587�ǰ 

üĉìüĆÿǰÝĈðćìĂÜǰĒúąðŗ÷øĆêîŤǰéøïĆèæĉê�ǰ	����
�ǰÖćøóĆçîćüĉíĊÖćø×ċĚîøĎðĂčðÖøèŤêøüÝüĉđÙøćąĀŤåćîÖøąéćþ

ēé÷ĔßšüĆÿéčìĊęĀćĕéšÜŠć÷ǰÿĈĀøĆïÖćøêøüÝüĆéÙŠćÙüćöđðŨîÖøééŠćÜ�ǰÖćøðøąßčöüĉßćÖćøđÿîĂñúÜćîüĉÝĆ÷

øąéĆïïĆèæĉêýċÖþćĒĀŠÜßćêĉǰÙøĆĚÜìĊęǰ��ǰ	The ��st National Graduate Research Conference
ǰ; 

2563,öĊîćÙö27;×ĂîĒÖŠî,p�417ı429�ǰ 

ÿčóćèĊǰĒÿÜÿĉîǰĒúąðŗ÷øĆêîŤǰéøïĆèæĉê�ǰ	����
�ǰÖćøÿĆÜđÙøćąĀŤĂîčõćÙîćēîđÜĉîìĊęëĎÖéĆéĒðúÜóČĚîñĉüéšü÷ĂĊéĊìĊ

đĂĒúąÖøéĒìîîĉÖǰÿĈĀøĆïêøüÝüĆéǰCr���ǰÖćøðøąßčöüĉßćÖćøđÿîĂñúÜćîüĉÝĆ÷øąéĆïïĆèæĉêýċÖþć

ĒĀŠÜßćêĉǰÙøĆĚÜìĊęǰ��ǰ	The ��st National Graduate Research Conference
; 2563,öĊîćÙö11ı

15;×ĂîĒÖŠî,p�307-310�ǰ 

ðŗ÷íĉéćǰÿčõćǰĒúąðŗ÷øĆêîŤǰéøïĆèæĉê�ǰñú×ĂÜÖćøÝĆéÖćøđøĊ÷îøĎšēé÷ĔßšÖćøìéúĂÜĒïïÿČïđÿćąĀćÙüćöøĎšǰìĊęöĊêŠĂ

ìĆÖþąÖćøÙĉéđßĉÜüĉóćÖþŤĒúąÖćøĒÖšðŦâĀć×ĂÜîĉÿĉêÙøĎ�ǰÖćøðøąßčöüĉßćÖćøïĆèæĉêýċÖþćøąéĆïßćêĉǰ

ÙøĆĚÜìĊęǰ��ǰǰđøČęĂÜǰĶÖćø÷ÖøąéĆïÙčèõćóÖćøýċÖþćĒúąóĆçîćöîčþ÷ŤĔîýêüøøþìĊęǰ��ķǰöĀćüĉì÷ćúĆ÷

ýĉúðćÖø�; 2563,öĊîćÙö11ı15;ÖøčÜđìóöĀćîÙø,p�284ı293�ǰ 

óøÿčéćǰìĆîîćǰĒúąðŗ÷øĆêîŤǰéøïĆèæĉê�ǰ	����
ǰÖćøđðøĊ÷ïđìĊ÷ïñúÖćøÝĆéÖćøđøĊ÷îøĎšéšü÷đìÙîĉÙÖćøÿĂîĒïï

ĂčðöćĂčðĕö÷ĒúąĒïïÿČïđÿćąǰđøČęĂÜǰóĆîíąēÙđüđúîêŤǰǰÿĈĀøĆïîĆÖđøĊ÷îßĆĚîöĆí÷öýċÖþćêĂîðúć÷�ǰÜćî

ðøąßčöüĉßćÖćøüĉì÷ćýćÿêøŤüĉÝĆ÷ǰÙøĆĚÜìĊęǰ��ǰöĀćüĉì÷ćúĆ÷ýøĊîÙøĉîìøüĉēøç�����,óùþõćÙö23ı24,

ÖøčÜđìóöĀćîÙø,ǰp�ǰ667ı686�ǰǰǰǰ 

èĆÖåøĉÖćîêŤǰÙĚĈßĎǰĒúąðŗ÷øĆêîŤǰéøïĆèæĉê�ǰÖćøđðøĊ÷ïđìĊ÷ïñúÖćøóĆçîćĒîüÙĉéìćÜđÙöĊđøČęĂÜÿćøúąúć÷ēé÷

ĔßšÖćøÝĆéÖćøđøĊ÷îøĎšĒïïÿąđêĘöýċÖþćǰĒúąÖćøÝĆéÖćøđøĊ÷îøĎšĒïïÿČïđÿćąǰÿĈĀøĆïîĆÖđøĊ÷îßĆĚî

öĆí÷öýċÖþćðŘìĊę ǰ� �ǰÜćîðøąßčöüĉßćÖćøøąéĆïßćêĉ ǰöĀćüĉì÷ćúĆ÷øĆÜÿĉê ;���� ,đöþć÷îǰ26,

ÖøčÜđìóöĀćîÙø,p�ǰ657ı666� 
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ëîĂö×üĆâǰüĉïĎú÷ŤíîÿćøǰĒúąðŗ÷øĆêîŤǰéøïĆèæĉê�ǰÖćøóĆçîćßčéÖĉÝÖøøöÿąêĊöýċÖþćǰđøČęĂÜǰóĆîíąđÙöĊǰÿĈĀøĆï

îĆÖđøĊ÷îßĆĚîöĆí÷öýċÖþćêĂîðúć÷ǰđóČęĂÿŠÜđÿøĉöìĆÖþćąĔîýêüøøþìĊęǰ���ǰÜćîðøąßčöüĉßćÖćøøąéĆïßćêĉǰ

öĀćüĉì÷ćúĆ÷øĆÜÿĉê�����,đöþć÷îǰ26,ÖøčÜđìóöĀćîÙø,p�757ı767�ǰ 

óÜýÖøǰóøöìćǰĒúąðŗ÷øĆêîŤǰéøïĆèæĉê�ǰÖćøýċÖþćĒîüÙĉéìćÜüĉì÷ćýćÿêøŤǰđøČęĂÜǰóĆîíąđÙöĊǰ×ĂÜîĆÖđøĊ÷îßĆĚî

öĆí÷öýċÖþćðŘìĊę�ǰđöČęĂñŠćîÖćøÝĆéÖćøđøĊ÷îøĎšéšü÷ÖĉÝÖøøöÿêĊöýċÖþć�ÖćøðøąßčöüĉßćÖćøđÿîĂ

ñúÜćîüĉÝĆ÷øąéĆïïĆèæĉêýċÖþćĒĀŠÜßćêĉ ǰÙøĆĚÜìĊę ǰ��ǰ	The ��st National Graduate Research 

Conference
; 2562 ,öĊîćÙö11-15;×ĂîĒÖŠî,p�1606ı1616� 

îøóîíŤǰÙîÿĎÜǰĒúąðŗ÷øĆêîŤǰéøïĆèæĉê�ǰÖćøóĆçîćĒîüÙĉéđøČęĂÜðŦÝÝĆ÷ìĊęöĊñúêŠĂĂĆêøćÖćøđÖĉéðäĉÖĉøĉ÷ćéšü÷

ÖĉÝÖøøöÿąđêĘöýċÖþćøąéĆïßĆĚîöĆí÷öýċÖþćêĂîðúć÷�ǰÖćøðøąßčöüĉßćÖćøđÿîĂñúÜćîüĉÝĆ÷øąéĆï

ïĆèæĉêýċÖþćĒĀŠÜßćêĉǰÙøĆĚÜìĊęǰÙøĆĚÜìĊęǰ��ǰ	The ��st National Graduate Research Conference
; 

����ǰ,öĊîćÙö��ı��;×ĂîĒÖŠî,p�1617ı1625� 
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ðøąüĆêĉĒúąñúÜćîĂćÝćø÷Ť 

 

ßČęĂ-îćöÿÖčúǰǰ	õćþćĕì÷
 ĒóîǰìĂÜđøČĂÜ 

ßČęĂ-îćöÿÖčúǰǰ	õćþćĂĆÜÖùþ
 Pan Tongraung 

êĈĒĀîŠÜìćÜüĉßćÖćøǰǰ  ñĎšßŠü÷ýćÿêøćÝćø÷Ť 

ìĊęìĈÜćîǰ   õćÙüĉßćđÙöĊǰÙèąüĉì÷ćýćÿêøŤǰöĀćüĉì÷ćúĆ÷ýøĊîÙøĉîìøüĉēøçǰ 

Ē×üÜÙúĂÜđê÷đĀîČĂǰđ×êüĆçîćǰÖøčÜđìóǰ����� 

đïĂøŤēìøýĆóìŤǰǰ   084-2805299 

Email          ptongraung@gmail.comǰǰpan@g.swu.ac.th 

 

Ùčèüčçĉǰÿć×ćüĉßćǰĒúąÿëćïĆîìĊęÿĈđøĘÝÖćøýċÖþć  	đøĊ÷ÜÝćÖøąéĆïðøĉââćêøĊǰǰðøĉââćēìǰǰĒúąðøĉââćđĂÖ
 

üčçĉÖćøýċÖþć Ùčèüčçĉ�ÿć×ćüĉßć ÿëćïĆî ðŘìĊęÿĈđøĘÝ 

üì�ï� đÙöĊ öĀćüĉì÷ćúĆ÷×ĂîĒÖŠî 2537 

üì�ö� đÙöĊ ÝčāćúÜÖøèŤöĀćüĉì÷ćúĆ÷ 2540 

üì�é� đÙöĊ ÝčāćúÜÖøèŤöĀćüĉì÷ćúĆ÷ 2547 

 

ÙüćöđßĊę÷üßćâ 

 đÙöĊĂîĉîìøĊ÷ŤĒúąđÙöĊàĎðøćēöđúÖčú 

 

ñúÜćîìćÜüĉßćÖćø 

�� ÜćîüĉÝĆ÷ǰ 

 ��� ïìÙüćöüĉÝĆ÷êĊóĉöóŤĔîüćøÿćøüĉßćÖćøøąéĆïßćêĉĒúąîćîćßćêĉ 	Ă÷ĎŠĔîåćî×šĂöĎú×ĂÜǰÿÖĂ�
 

Sangsin S, Srivilai P, Tongraung P. Colorimetric detection of Cr3+ in dietary supplements using 

a smartphone based on EDTA and tannic acid-modified Siver 

nanoparticles. Spectrochim Acta A Mol Biomol Spectrosc 2021;���:������. 

ðŗ÷ąéćǰÝĉêøêĆĚÜðøąđÿøĉå, íîõĆìøǰđÖĉéÖŢÖ, ĒóîǰìĂÜđøČĂÜ�ǰÖćøÿĆÜđÙøćąĀŤĒúąðøą÷čÖêŤĔßšĂîčõćÙîćēîđÜĉîìĊę

éĆéĒðúÜóČĚîñĉüßîĉéĔĀöŠÿĈĀøĆïÖćøüĉđÙøćąĀŤđĀúĘÖǰ	 III) ĔîêĆüĂ÷ŠćÜîĚĈđÿĊ÷�ǰüćøÿćøĀîŠü÷üĉÝĆ÷

üĉì÷ćýćÿêøŤǰđìÙēîēú÷ĊǰĒúąÿĉęÜĒüéúšĂöđóČęĂÖćøđøĊ÷îøĎšǰ2563;11(2):316ı31. 
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üĆîìĊęǰ1 óùþõćÙöǰ2563; ÖøčÜđìóĄ,ǰĀîšćǰ159-170. 

üĉÿĆîêŤǰ đßČĚĂüÜýŤ, íĉðßĆ÷ǰüĆçîüĉÝćøèŤ, ýĉøĉ×üĆâǰóúðøąìĊð� ǰÖćøēÙúî÷ĊîǰphaC ÝćÖĒïÙìĊđøĊ÷ǰBacillus sp. 

ÿć÷óĆîíčŤǰ SWU��ǰ ĔîÖćøñúĉêēðøêĊîúĎÖñÿöēóúúĊĕăéøĂÖàĊïĉüìĊđøêàĊîđìÿĒúąÖćøÿąÿöóĊđĂßïĊǰ Ĕîǰ

Escherichia coli. ÖćøðøąßčöüĉßćÖćøøąéĆïßćêĉǰIAMBEST ÙøĆĚÜìĊęǰ�; üĆîìĊęǰ��-��ǰóùþõćÙöǰ�����ǰ

ßčöóøǰĀîšćǰ���-����ǰǰ 

üĆßøć÷ćǰ öćýĒÝšÜ, ýĉøĉ×üĆâǰ óúðøąìĊð, íĉðßĆ÷ǰ üĆçîüĉÝćøèŤ� ÖćøñúĉêēðøêĊîúĎÖñÿöóúćÿēöĕúðŗîÝćÖǰ

Escherichia coli. ÖćøðøąßčöüĉßćÖćøøąéĆïßćêĉǰ IAMBEST ÙøĆĚÜìĊęǰ �; üĆîìĊęǰ ��-��ǰ óùþõćÙöǰ

����; ßčöóø, Āîšćǰ���-����ǰǰ 

ĂöøđìóǰëćîšĂ÷,  îüóøǰĒÖšüóĆîíŤ, îøĉýøćǰîćÙĈēăö,  ĂćÿćāéćǰÝĆîìøŤĒÖšüĒøŠ, ýĉøĉ×üĆâǰóúðøąìĊð, íĉðßĆ÷ǰ

üĆçîüĉÝćøèŤ� (����
ǰÖćøóĆçîćÖćøüĉđÙøćąĀŤđìÙîĉÙđßĉÜÿĊúĉüēÙÙøĉÿêĆúĕüēĂđúêǰ	LCV) øŠüöÖĆïÖćø

êøüÝÿĂïñúĉêõĆèæŤÝćÖðäĉÖĉøĉ÷ćǰLoop-mediate Isothermal Amplification. ÖćøðøąßčöüĉßćÖćø

øąéĆïßćêĉ ǰüĉì÷ćýćÿêøŤĒúąđìÙēîēú÷ĊøąĀüŠćÜÿëćïĆîǰÙøĆĚÜìĊę ǰ��  üĆîìĊę ǰ�ǰöĉëčîć÷îǰ�����ǰ

ÿöčìøðøćÖćøǰĀîšćǰ���-����ǰ 
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ǰ Sujittra Srisung 
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đïĂøŤēìøýĆóìŤǰǰ   02-649-5000 êŠĂǰ18435 

Email     sujittras@g.swu.ac.th 

 

Ùčèüčçĉǰÿć×ćüĉßćǰĒúąÿëćïĆîìĊęÿĈđøĘÝÖćøýċÖþć  	đøĊ÷ÜÝćÖøąéĆïðøĉââćêøĊǰǰðøĉââćēìǰǰĒúąðøĉââćđĂÖ
 

üčçĉÖćøýċÖþć Ùčèüčçĉ�ÿć×ćüĉßć ÿëćïĆî ðŘìĊęÿĈđøĘÝ 

üì�ï� đÙöĊǰ	đÖĊ÷øîĉ÷öĂĆîéĆïǰ1) öĀćüĉì÷ćúĆ÷ýøĊîÙøĉîìøüĉēøçǰ 2543 

M�Sc� Chemistry University of Missouri, St�Louis, USA ���� 

Ph�D� Chemistry University of Missouri, St�Louis, USA ���� 

 

ÙüćöđßĊę÷üßćâ 

 Inorganic chemistry,ǰ Applications of coordination chemistry to biological problems, 

Bioinorganic Chemistry, Metal toxicity, Nanotoxicity, Metal coating, Precious metal refining 

 

ñúÜćîìćÜüĉßćÖćøǰ 

�� ÜćîüĉÝĆ÷ 

 ��� ïìÙüćöüĉÝĆ÷êĊóĉöóŤĔîüćøÿćøüĉßćÖćøøąéĆïßćêĉĒúąîćîćßćêĉ 	Ă÷ĎŠĔîåćî×šĂöĎú×ĂÜǰÿÖĂ�
 

Suwanjang W,  Ruankham W, Chetsawang B, Mukda S, Ngampramuan S, Srisung S, 

Prachayasittikul V, Prachayasittikul S. Spilanthes acmella Murr. ameliorates chronic stress 

through improving mitochondrial function in chronic restraint stress rats. Neurochem. Int. 

2021;148:105083. 

Keattanong P, Wasukan N, Kuno M, Srisung S. Synthesis, structural characterization, 

computational studies and stability evaluations of metal ions and ZnONPs complexes 

with dimercaptosuccinic acid. Heliyon 2021;7(1):e05962. 

Srisung S, Wasukan N, Kuno M, Somsri S, Tangedrew N. Raman enhanced scattering and DFT 

studies on the adsorption behavior of dithizone on silver nanoparticle. Inorg Chem 

Commun 2021;126:108538� 
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ÝĆÖøÖøĉÿîŤ ÙĆâìĆó, îčÝøĉîìøŤǰüąÿčÖĆî, ÿčÝĉêøćǰýøĊÿĆÜ×Ť.ǰÖćøÿąÿöǰÖćøđÙúČęĂî÷šć÷ǰĒúąñúÖøąìï×ĂÜĂîčõćÙđÜĉî

îćēîìĊęöĊêŠĂ×šćüĀĂööąúĉǰ���ǰ×šćüđĀîĊ÷üǰÖ×ǰ�ǰĒúąñĆÖïčšÜÝĊî . üćøÿćøöĀćüĉì÷ćúĆ÷ýøĊîÙøĉîìøüĉēøçǰ

	ÿć×ćüĉì÷ćýćÿêøŤĒúąđìÙēîēú÷Ċ
.ǰ2563;12:13�25. 

âćîĉÿćǰïĎøèąßĆ÷ìüĊ, ÞĆêøßĆ÷ǰđĂÖðŦââćÿÖčúǰÿčÝĉêøćǰýøĊÿĆÜ×ŤǰÖćøýċÖþćðøąÿĉìíĉõćóĒúąÙüćöóċÜóĂĔÝ×ĂÜîĉÿĉê

øąéĆïïĆèæĉêýċÖþćêŠĂÖćøĔßšÿČęĂÖćøđøĊ÷îõćþćßčéǰEnglish MateǰüćøÿćøÖćøüĉÝĆ÷ĒúąóĆçîćĀúĆÖÿĎêø. 

2562;9(1):������� 

îčÝøĉîìøŤǰüąÿčÖĆîǰøüĉüøøèǰöèĊøĆêîēßêĉǰöą÷ĎēàŢąǰÖĎēîǰÿčÝĉêøćǰýøĊÿĆÜ×Ť�ǰÖćøüĉđÙøćąĀŤĂîčõćÙàĉúđüĂøŤîćēî

ðøĉöćèêęĈìĊęøüéđøĘüĔîêĆüÖúćÜìĊęđðŨî×ĂÜđĀúüēé÷ĔßšÿćøđìĊ÷ïÿĊìĊęöĊÙüćöÝĈđóćą üćøÿćøüĉì÷ćýćÿêøŤǰ

öĀćüĉì÷ćúĆ÷ýøĊîÙøĉîìøüĉēøç.ǰ2561;34:167�86. 

îčÝøĉîìøŤǰüąÿčÖĆî , öą÷ĎēàŢąǰÖĎēî , ÿčÝĉêøćǰýøĊÿĆÜ×Ť. ÙüćöÝĈđóøćąĒúąēÙøÜÿøšćÜ×ĂÜÿćøðøąÖĂïđßĉÜàšĂîÙĂðđðĂøŤ ǰ

ĂîčõćÙÙĂðđðĂøŤîćēîǰĒúąēàđéĊ÷öǰÖĆïÖøéóĉēÙúĉîĉÖ üćøÿćøüĉì÷ćýćÿêøŤĒúąđìÙēîēú÷ĊǰöĀćüĉì÷ćúĆ÷

öĀćÿćøÙćö. 2561;37(4):525�33. 

 

 ���ǰǰïìÙüćöüĉÝĆ÷ìĊęĕéšøĆïÖćøêĊóĉöóŤÞïĆïđêĘöÝćÖÖćøðøąßčöüĉßćÖćøøąéĆïßćêĉĀøČĂîćîćßćêĉ 

Nilratanakoon S. Wasukan N, Srisung S. Synthesis and Determination Silver nanoparticles 

with Diazonium ligands. Proceeding of the 52th National Graduate Research 

Conference; 2021 May 28; 1575-1582. 

Srichaimoon L, Maniratanachote M, Daduang R, Wasukan N, Srisung S. Optimized Extraction 

Method for High Performance Liquid Chromatography-Ultraviolet Determination of 

17b-Estradiol. Proceeding of the 52th National Graduate Research Conference; 2021 

May 28; 1583-1594. 

ðčè÷üĊøŤǰđÖĊ÷øêĉìîÜ, ÿčÝĉêøćǰýøĊÿĆÜ×Ťǰöą÷ĎēàŢąǰÖĎēîǰîčÝøĉîìøŤǰüąÿčÖĆîǰÖćøÿĆÜđÙøćąĀŤĒúąýċÖþćÙüćöđÿëĊ÷ø

×ĂÜÿćøðøąÖĂïđßĉÜàšĂîàĆÙàĉđöĂøŤÖĆïîćēîàĉÜÙŤĂĂÖĕàéŤǰøć÷ÜćîÖćøðøąßčöüĉßćÖćøøąéĆïßćêĉǰ

üĉì÷ćýćÿêøŤüĉÝĆ÷ǰÙøĆĚÜìĊęǰ��ǰüĆîìĊęǰ��-��ǰóùþõćÙöǰ����ǰĀîšćǰ���-���� 

 

2� êĈøć�ĀîĆÜÿČĂ�ïìÙüćöìćÜüĉßćÖćø 

ÿčÝĉêøćǰýøĊÿĆÜ×Ť�ǰđÙöĊēÙĂĂøŤéĉđîßĆîĒúąÖćøðøą÷čÖêŤĔßš�ǰÖøčÜđìóĄ:ǰÝøĆúÿîĉìüÜýŤÖćøóĉöóŤ;ǰ2564.  
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üì�ï� ßĊüđÙöĊ ÝčāćúÜÖøèŤöĀćüĉì÷ćúĆ÷ 2547 
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 ßĊüđÙöĊĒúąĂèĎßĊüüĉì÷ć 
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�� ÜćîüĉÝĆ÷ǰ 

 ��� ïìÙüćöüĉÝĆ÷êĊóĉöóŤĔîüćøÿćøüĉßćÖćøøąéĆïßćêĉĒúąîćîćßćêĉ 	Ă÷ĎŠĔîåćî×šĂöĎú×ĂÜǰÿÖĂ�
 

Taksitta K, Sujarit P, Ratanawimarnwong N, Donpudsa S, Songsrirote K. Development of 

tannin-immobilized cellulose fiber extracted from coconut husk and the application 

as aǰ biosorbent to remove heavy metal ions. Environ Nanotechnol Mon Manage 

2020;14:100389. 

Visetnan S, Donpudsa S, Tassanakajon A, Rimphanitchayakit V. Silencing of a Kazal-type 

serine proteinase inhibitor SPIPm2 from Penaeus monodon affects YHV susceptibility 

andǰhemocyte homeostasis. Fish Shellfish Immunol 2018;79:18�27.  

ĂøüøøèǰđðŘ÷óøĆé, ÿčđßćüîŤǰéĂîóčéàć�ǰùìíĉĝÖćø÷Ćï÷ĆĚÜÝčúßĊó×ĂÜÙøĆÿìĉîßîĉéìĊęǰ�ǰĔîÖčšÜ×ćüǰ 	Litopenaeusǰ

vannamei). üćøÿćøüĉì÷ćýćÿêøŤĒúąđìÙēîēú÷ĊǰĀĆüđÞĊ÷üđÞúĉöóøąđÖĊ÷øêĉǰ����;��������� 

 

 ���ǰǰïìÙüćöüĉÝĆ÷ìĊęĕéšøĆïÖćøêĊóĉöóŤÞïĆïđêĘöÝćÖÖćøðøąßčöüĉßćÖćøøąéĆïßćêĉĀøČĂîćîćßćêĉ  



143 

®¨�́¼�¦�¦�́�µ�»¬��̧�́�·��µ�µª·�µÁ�¤�̧¦³¥»��r�¡�«� ���5 

 

íĊøîîìŤǰĂĂðøą÷Ďø, îüúúąĂĂǰøĆêîüĉöćîüÜýŤ,ǰÿčđßćüîŤǰéĂîóčéàć�ǰüĉíĊêøüÝüĆéĕăēéøđÝîđðĂøŤĂĂÖĕàéŤĂ÷ŠćÜ

ÜŠć÷ēé÷ĔßšđĀúĘÖ 	II) øŠüöÖĆïîĂøŤôúĂÖàćàĉî�ǰÖćøðøąßčöøąéĆïßćêĉöĀćüĉì÷ćúĆ÷øĆÜÿĉêǰðøąÝĈðŘǰ

����; üĆîìĊęǰ�ǰóùþõćÙöǰ����;ǰÖøčÜđìóĄǰĀîšćǰ���-���� 

íĊøîîìŤǰĂĂðøą÷Ďø, îóüøøèĒÖšüǰēÖÿčö, óĊøóúǰĔÝðøąđÿøĉå, ýčõÖćâÝîŤǰøĆêîÖø, ÿčđßćüîŤǰéĂîóčéàć�ǰÖćø

ñúĉêÖúĎēÙÿĕàøĆðēé÷ĔßšđĂîĕàöŤøŠüöÖĆïÙúČęîĕöēÙøđüô�ǰÜćîðøąßčöüĉßćÖćøüĉì÷ćýćÿêøŤüĉÝĆ÷ǰÙøĆĚÜǰìĊęǰ

��;ǰüĆîìĊęǰ��-��ǰóùþõćÙöǰ����; öĀćüĉì÷ćúĆ÷ýøĊîÙøĉîìøüĉēøç, ÖøčÜđìóĄ,ǰĀîšćǰ���-���.  
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Maenpuen S, Pongsupasa V, Wiranee Pensook, Anuwan P, Kraivisitkul N, Pinthong C, 

Phonbuppha J, Luanloet T, Wijma H J, Fraaije M W., Lawan N, Chaiyen P, Wongnate T. 

Creating Flavin Reductase Variants with Thermostable and SolventǦTolerant Properties 

by RationalǦDesign Engineering. ChemBioChem ����;��	��
��������� 

ßãćüøøèǰÿč×ĆöýøĊǰöą÷ĎēàŢąǰÖĎēîǰĒúąǰßĆßãćõøèŤǰóĉèìĂÜ�ǰÖćøóĆçîćÖćøÝĆéÖćøđøĊ÷îøĎšēé÷ĔßšêĆüĒìîÙüćöÙĉé
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ĂčêÿćĀÖøøöǰÿÝú�ǰ����;��	�
������ 

 

 

 

 

 



145 

®¨�́¼�¦�¦�́�µ�»¬��̧�́�·��µ�µª·�µÁ�¤�̧¦³¥»��r�¡�«� ���5 

 

 ���ǰǰïìÙüćöüĉÝĆ÷ìĊęĕéšøĆïÖćøêĊóĉöóŤÞïĆïđêĘöÝćÖÖćøðøąßčöüĉßćÖćøøąéĆïßćêĉĀøČĂîćîćßćêĉ  
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êćøćÜđðøĊ÷ïđìĊ÷ïÖćøðøĆïðøčÜĀúĆÖÿĎêø 

ßČęĂĀúĆÖÿĎêøđéĉöǰ  ðøĆßâćéčþãĊïĆèæĉêǰÿć×ćüĉßćđÙöĊðøą÷čÖêŤ 

ßČęĂĀúĆÖÿĎêøðøĆïðøčÜǰ ðøĆßâćéčþãĊïĆèæĉêǰÿć×ćüĉßćđÙöĊðøą÷čÖêŤ 

ǰǰǰǰǰǰǰǰǰǰǰǰđøĉęöđðŗéøĆïîĉÿĉêĔîõćÙÖćøýċÖþćìĊęǰ�ǰǰðŘÖćøýċÖþćìĊęǰ���5 

ÿćøąÿĈÙĆâǰ/ǰõćóøüöĔîÖćøðøĆïðøčÜ 

 öĊÖćøđóĉęöøć÷üĉßćđúČĂÖĔĀöŠĒúąêĆéïćÜøć÷üĉßćĂĂÖđóČęĂĔĀšöĊÙüćöìĆîêŠĂđĀêčÖćøèŤðŦÝÝčïĆîǰöĊÖćø

ÖĈĀîéñúÖćøđøĊ÷îøĎšìĊęÙćéĀüĆÜǰ(ELOs) ĒúąöĊÖćøÿŠÜđÿøĉöÖćøđøĊ÷îøĎšđßĉÜøčÖǰēé÷ÖĈĀîéøć÷üĉßćìĊęđðŨîĒÖî

ÿĈÙĆâĔîÖćøóĆçîćÿöøøëîą×ĂÜĀúĆÖÿĎêøǰCH777ǰÖćøĂĂÖĒïïÖćøìéúĂÜìćÜđÙöĊǰĒúąǰCH771ǰđÙšć

ēÙøÜÜćîüĉÝĆ÷ĔĀöŠìćÜđÙöĊðøą÷čÖêŤ 

 ĀúĆÖÿĎêøđéĉöǰó�ý�ǰ2560 ĀúĆÖÿĎêøðøĆïðøčÜǰó�ý�2565 

ñúÖćøđøĊ÷îøĎšìĊę

ÙćéĀüĆÜǰ	ELOs
 

 ELO1 ÿĆÜđÙøćąĀŤñúÜćîüĉÝĆ÷ĒúąÿøšćÜ

ĂÜÙŤÙüćöøĎšĔĀöŠìćÜéšćîđÙöĊðøą÷čÖêŤ 

ELO2 ÿćöćøëüĉđÙøćąĀŤǰĒúąüćÜĒñî

ÖćøĒÖšĕ×ðŦâĀćìćÜđÙöĊĕéšĂ÷ŠćÜđðŨî

øąïïĒúąÿøšćÜÿøøÙŤ 

ELO3 öĊìĆÖþąÖćøđðŨîñĎšîĈìćÜüĉßćÖćø 
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đðøĊ÷ïđìĊ÷ïēÙøÜÿøšćÜĀúĆÖÿĎêø   

ĕöŠđðúĊę÷îĒðúÜ 

ĀúĆÖÿĎêøĒïïǰ��� 

Āöüéüĉßć ĀîŠü÷Öĉê 

ǰǰĀöüéüĉßćïĆÜÙĆï ǰ- 

ǰǰĀöüéüĉßćđúČĂÖ - 

ǰǰðøĉââćîĉóîíŤ ǰ��ǰĀîŠü÷Öĉêǰ 

øüöĕöŠîšĂ÷ÖüŠć ǰǰǰǰǰǰǰǰǰǰǰǰǰǰǰǰ��ǰĀîŠü÷Öĉê 

Āöć÷đĀêč: îĉÿĉêìĊęđ×šćýċÖþćĔîĀúĆÖÿĎêøĒïïǰ���ǰêšĂÜđ×šćøŠüöüĉßćÿĆööîćìčÖøć÷üĉßćĔîĀúĆÖÿĎêøǰĒúąđ×šćýċÖþć

ĀöüéüĉßćđúČĂÖÖúčŠöüĉßćđÙöĊðøą÷čÖêŤìĊęÝĈđðŨîêŠĂÖćøìĈüĉÝĆ÷×ċĚîĂ÷ĎŠÖĆïéčú÷óĉîĉÝ×ĂÜÙèąÖøøöÖćøïøĉĀćø

ĀúĆÖÿĎêøǰđóČęĂđðŨîÖćøóĆçîćýĆÖ÷õćóêîđĂÜĒúąđøĊ÷îøĎšüĉì÷ćÖćøĔĀöŠđóČęĂîĈöćðøą÷čÖêŤĔßšǰ 

ĀúĆÖÿĎêøĒïïǰ��� 

Āöüéüĉßć ĀîŠü÷Öĉê 

ĀúĆÖÿĎêøđéĉö ó�ý�2560 ĀúĆÖÿĎêøðøĆïðøčÜǰó�ý�2565 

ǰǰĀöüéüĉßćïĆÜÙĆï �ǰĀîŠü÷Öĉê 7ǰĀîŠü÷Öĉê 

ǰǰĀöüéüĉßćđúČĂÖĕöŠîšĂ÷ÖüŠć �ǰĀîŠü÷Öĉê 5ǰĀîŠü÷Öĉê 

ǰǰðøĉââćîĉóîíŤ ��ǰĀîŠü÷Öĉê ��ǰĀîŠü÷Öĉê 

øüöĕöŠîšĂ÷ÖüŠć ��ǰĀîŠü÷Öĉê ��ǰĀîŠü÷Öĉê 

ĀúĆÖÿĎêøĒïïǰ��� 

Āöüéüĉßć ĀîŠü÷Öĉê 

ĀúĆÖÿĎêøđéĉö ó�ý�2560 ĀúĆÖÿĎêøðøĆïðøčÜǰó�ý�2565 

ǰǰĀöüéüĉßćïĆÜÙĆï �ǰĀîŠü÷Öĉê 8ǰĀîŠü÷Öĉê 

ǰǰĀöüéüĉßćđúČĂÖĕöŠîšĂ÷ÖüŠć ��ǰĀîŠü÷Öĉê �6ǰĀîŠü÷Öĉê 

ǰǰðøĉââćîĉóîíŤ ��ǰĀîŠü÷Öĉê ��ǰĀîŠü÷Öĉê 

øüöĕöŠîšĂ÷ÖüŠć ��ǰĀîŠü÷Öĉê ��ǰĀîŠü÷Öĉê 
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ðøĆïĒñîÖćøđøĊ÷îǰ 

ĕöŠđðúĊę÷îĒðúÜ 

Ēïïǰ1��ǰÿĈĀøĆïñĎšđ×šćýċÖþćìĊęÿĈđøĘÝÖćøýċÖþćøąéĆïðøĉââćēìǰĀúĆÖÿĎêøðøĆïðøčÜǰó�ý�2565 

ðŘìĊęǰ�  õćÙÖćøýċÖþćìĊęǰ� ðŘìĊęǰ�  õćÙÖćøýċÖþćìĊęǰ� 

Ùö��� ÿĆööîćđÙöĊðøą÷čÖêŤǰ� 

ýċÖþćĀĆü×šĂðøĉââćîĉóîíŤ       

ǰĕöŠîĆïĀîŠü÷Öĉê 

 

Ùö��� ÿĆööîćđÙöĊðøą÷čÖêŤǰ�  

ýċÖþćĀĆü×šĂðøĉââćîĉóîíŤ       

ĕöŠîĆïĀîŠü÷Öĉê 

øüöÝĈîüîĀîŠü÷Öĉê ǰǰǰǰǰ- ĀîŠü÷Öĉê øüöÝĈîüîĀîŠü÷Öĉê ǰǰǰǰ- ĀîŠü÷Öĉê 

ðŘìĊęǰ� ǰõćÙÖćøýċÖþćìĊęǰ� ðŘìĊęǰ�  õćÙÖćøýċÖþćìĊęǰ� 

Ùö���ǰÿĆööîćđÙöĊðøą÷čÖêŤǰ�        ǰĕöŠîĆïĀîŠü÷Öĉê Ùö��� ÿĆööîćđÙöĊðøą÷čÖêŤǰ�        ĕöŠîĆïĀîŠü÷Öĉê 

ðóé���ǰðøĉââćîĉóîíŤøąéĆï ǰǰǰǰǰ�� ĀîŠü÷Öĉê ðóé���ǰðøĉââćîĉóîíŤøąéĆï ǰǰǰǰ�� ĀîŠü÷Öĉê 

ðøĉââćđĂÖǰ	đÿîĂđÙšćēÙøÜýċÖþćðøĉââćîĉóîíŤ
 ðøĉââćđĂÖ  

øüöÝĈîüîĀîŠü÷Öĉê ǰǰǰǰǰ��ǰĀîŠü÷Öĉê øüöÝĈîüîĀîŠü÷Öĉê �� ĀîŠü÷Öĉê 

ðŘìĊęǰ�  õćÙÖćøýċÖþćìĊęǰ� ðŘìĊęǰ�  õćÙÖćøýċÖþćìĊęǰ� 

ðóé���ǰðøĉââćîĉóîíŤøąéĆï

ðøĉââćđĂÖ 

ǰǰǰǰǰ�� ĀîŠü÷Öĉê ðóé���ǰðøĉââćîĉóîíŤøąéĆï

ðøĉââćđĂÖ 

�� ĀîŠü÷Öĉê 

øüöÝĈîüîĀîŠü÷Öĉê ǰǰǰǰǰ�� ĀîŠü÷Öĉê øüöÝĈîüîĀîŠü÷Öĉê �� ĀîŠü÷Öĉê 
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Ēïïǰ���ǰÿĈĀøĆïñĎšđ×šćýċÖþćìĊęÿĈđøĘÝÖćøýċÖþćøąéĆïðøĉââćēìǰĀúĆÖÿĎêøđéĉöǰó�ý�2560 

ðŘìĊęǰ�  õćÙÖćøýċÖþćìĊęǰ� ðŘìĊęǰ�  õćÙÖćøýċÖþćìĊęǰ� 

üĉßćđúČĂÖ       � ĀîŠü÷Öĉê Ùö��� ÿĆööîćđÙöĊðøą÷čÖêŤǰ�       � ĀîŠü÷Öĉê 

Ùö��� ðŦâĀćóĉđýþ       � ĀîŠü÷Öĉê üĉßćđúČĂÖ       � ĀîŠü÷Öĉê 

Ùö��� ÿĆööîćđÙöĊðøą÷čÖêŤǰ�        � ĀîŠü÷Öĉê 

øüöÝĈîüîĀîŠü÷Öĉê � ĀîŠü÷Öĉê øüöÝĈîüîĀîŠü÷Öĉê � ĀîŠü÷Öĉê 

ðŘìĊęǰ�  õćÙÖćøýċÖþćìĊęǰ� ðŘìĊęǰ� õćÙÖćøýċÖþćìĊęǰ� 

Ùö���ǰÿĆööîćđÙöĊðøą÷čÖêŤǰ�       ǰǰǰǰǰ� ĀîŠü÷Öĉê Ùö��� ÿĆööîćđÙöĊðøą÷čÖêŤǰ�       ǰǰǰ�ǰĀîŠü÷Öĉê 

ðóé���ǰðøĉââćîĉóîíŤøąéĆï ǰǰǰǰǰ� ĀîŠü÷Öĉê ðóé���ǰðøĉââćîĉóîíŤøąéĆï ǰǰǰ� ĀîŠü÷Öĉê 

ðøĉââćđĂÖǰ	đÿîĂđÙšćēÙøÜýċÖþćðøĉââćîĉóîíŤ
 ðøĉââćđĂÖ  

øüöÝĈîüîĀîŠü÷Öĉê ǰǰǰǰǰ�� ĀîŠü÷Öĉê øüöÝĈîüîĀîŠü÷Öĉê �� ĀîŠü÷Öĉê 

ðŘìĊęǰ�  õćÙÖćøýċÖþćìĊęǰ� ðŘìĊęǰ� õćÙÖćøýċÖþćìĊę � 

ðóé���ǰðøĉââćîĉóîíŤøąéĆï

ðøĉââćđĂÖ 

ǰǰǰǰ� ĀîŠü÷Öĉê ðóé���ǰðøĉââćîĉóîíŤøąéĆï

ðøĉââćđĂÖ 

ǰ� ĀîŠü÷Öĉê 

øüöÝĈîüîĀîŠü÷Öĉê ǰǰǰǰ� ĀîŠü÷Öĉê øüöÝĈîüîĀîŠü÷Öĉê ǰ� ĀîŠü÷Öĉê 

 

Ēïïǰ���ǰÿĈĀøĆïñĎšđ×šćýċÖþćìĊęÿĈđøĘÝÖćøýċÖþćøąéĆïðøĉââćēìǰĀúĆÖÿĎêøðøĆïðøčÜǰó�ý�2565 

ðŘìĊęǰ�  õćÙÖćøýċÖþćìĊęǰ� ðŘìĊęǰ�  õćÙÖćøýċÖþćìĊęǰ� 

üĉßćđúČĂÖ       ǰǰǰǰǰ� ĀîŠü÷Öĉê Ùö��� ÿĆööîćđÙöĊðøą÷čÖêŤǰ�       ǰǰǰ� ĀîŠü÷Öĉê 

Ùö��� ðŦâĀćóĉđýþ       ǰǰǰǰǰ� ĀîŠü÷Öĉê Ùö771 đÙšćēÙøÜÜćîüĉÝĆ÷ĔĀöŠìćÜđÙöĊ

ðøą÷čÖêŤ 

2 ĀîŠü÷Öĉê 

Ùö��� ÿĆööîćđÙöĊðøą÷čÖêŤǰ�        ǰǰǰǰǰ� ĀîŠü÷Öĉê üĉßćđúČĂÖ       ǰǰǰ3 ĀîŠü÷Öĉê 

øüöÝĈîüîĀîŠü÷Öĉê ǰǰǰǰǰ� ĀîŠü÷Öĉê øüöÝĈîüîĀîŠü÷Öĉê ǰǰǰ6 ĀîŠü÷Öĉê 

ðŘìĊęǰ�  õćÙÖćøýċÖþćìĊęǰ� ðŘìĊęǰ� õćÙÖćøýċÖþćìĊęǰ� 

Ùö���ǰÿĆööîćđÙöĊðøą÷čÖêŤǰ�       ǰǰǰǰǰ� ĀîŠü÷Öĉê ðóé���ǰðøĉââćîĉóîíŤøąéĆï 

ðøĉââćđĂÖ 

ǰǰǰǰǰ� ĀîŠü÷Öĉê 

ðóé���ǰðøĉââćîĉóîíŤøąéĆï ǰǰǰǰǰ� ĀîŠü÷Öĉê 

ðøĉââćđĂÖǰ	đÿîĂđÙšćēÙøÜýċÖþćðøĉââćîĉóîíŤ
   

øüöÝĈîüîĀîŠü÷Öĉê ǰǰǰǰǰ�� ĀîŠü÷Öĉê øüöÝĈîüîĀîŠü÷Öĉê 9 ĀîŠü÷Öĉê 

ðŘìĊęǰ�  õćÙÖćøýċÖþćìĊęǰ� ðŘìĊęǰ� õćÙÖćøýċÖþćìĊę � 

ðóé���ǰðøĉââćîĉóîíŤøąéĆï

ðøĉââćđĂÖ 

ǰǰǰǰ� ĀîŠü÷Öĉê ðóé��� ðøĉââćîĉóîíŤøąéĆï

ðøĉââćđĂÖ 

ǰ� ĀîŠü÷Öĉê 

øüöÝĈîüîĀîŠü÷Öĉê ǰǰǰǰ� ĀîŠü÷Öĉê øüöÝĈîüîĀîŠü÷Öĉê ǰ� ĀîŠü÷Öĉê 
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Ēïïǰ��2ǰÿĈĀøĆïñĎšđ×šćýċÖþćìĊęÿĈđøĘÝÖćøýċÖþćøąéĆïðøĉââćêøĊ ĀúĆÖÿĎêøđéĉöǰó�ý�2560 

ðŘìĊęǰ�  õćÙÖćøýċÖþćìĊęǰ� ðŘìĊęǰ�  õćÙÖćøýċÖþćìĊęǰ� 

üĉßćđúČĂÖ       ǰ� ĀîŠü÷Öĉê üĉßćđúČĂÖ       ǰ� ĀîŠü÷Öĉê 

øüöÝĈîüîĀîŠü÷Öĉê ǰ� ĀîŠü÷Öĉê øüöÝĈîüîĀîŠü÷Öĉê ǰ� ĀîŠü÷Öĉê 

ðŘìĊęǰ�  õćÙÖćøýċÖþćìĊęǰ� ðŘìĊęǰ�  õćÙÖćøýċÖþćìĊęǰ� 

üĉßćđúČĂÖ       ǰ� ĀîŠü÷Öĉê Ùö��� ÿĆööîćđÙöĊðøą÷čÖêŤǰ�       ǰ� ĀîŠü÷Öĉê 

Ùö��� ðŦâĀćóĉđýþ       ǰ� ĀîŠü÷Öĉê 

Ùö��� ÿĆööîćđÙöĊðøą÷čÖêŤǰ1       ǰ� ĀîŠü÷Öĉê 

øüöÝĈîüîĀîŠü÷Öĉê � ĀîŠü÷Öĉê øüöÝĈîüîĀîŠü÷Öĉê ǰ� ĀîŠü÷Öĉê 

ðŘìĊęǰ�  õćÙÖćøýċÖþćìĊęǰ� ðŘìĊęǰ� õćÙÖćøýċÖþćìĊęǰ� 

Ùö��� ÿĆööîćđÙöĊðøą÷čÖêŤǰ�      ǰ�ǰĀîŠü÷Öĉê Ùö���ǰÿĆööîćđÙöĊðøą÷čÖêŤǰ�      ǰ� ĀîŠü÷Öĉê 

ðóé���ǰðøĉââćîĉóîíŤøąéĆïǰǰ ǰǰ�� ĀîŠü÷Öĉê ðóé���ǰðøĉââćîĉóîíŤøąéĆïǰǰ ǰǰ�� ĀîŠü÷Öĉê 

ðøĉââćđĂÖǰ	đÿîĂđÙšćēÙøÜýċÖþćðøĉââćîĉóîíŤ
 ðøĉââćđĂÖ  

øüöÝĈîüîĀîŠü÷Öĉê ǰ��ǰĀîŠü÷Öĉê øüöÝĈîüîĀîŠü÷Öĉê ǰ�� ĀîŠü÷Öĉê 

ðŘìĊęǰ�  õćÙÖćøýċÖþćìĊęǰ� ðŘìĊęǰ�  õćÙÖćøýċÖþćìĊęǰ� 

ðóé���ǰðøĉââćîĉóîíŤøąéĆïǰǰ 

ðøĉââćđĂÖ 

ǰǰ�� ĀîŠü÷Öĉê ðóé���ǰðøĉââćîĉóîíŤøąéĆïǰǰ

ðøĉââćđĂÖ 

ǰǰ�� ĀîŠü÷Öĉê 

øüöÝĈîüîĀîŠü÷Öĉê �� ĀîŠü÷Öĉê øüöÝĈîüîĀîŠü÷Öĉê ��ǰĀîŠü÷Öĉê 

 

Ēïïǰ��2ǰÿĈĀøĆïñĎšđ×šćýċÖþćìĊęÿĈđøĘÝÖćøýċÖþćøąéĆïðøĉââćêøĊ ĀúĆÖÿĎêøðøĆïðøčÜǰó�ý�2565 

ðŘìĊęǰ�  õćÙÖćøýċÖþćìĊęǰ� ðŘìĊęǰ�  õćÙÖćøýċÖþćìĊęǰ� 

üĉßćđúČĂÖ       ǰ8 ĀîŠü÷Öĉê üĉßćđúČĂÖ       ǰ6 ĀîŠü÷Öĉê 

Ùö��� ðŦâĀćóĉđýþ       ǰ� ĀîŠü÷Öĉê 

Ùö��� ÿĆööîćđÙöĊðøą÷čÖêŤǰ1       ǰ� ĀîŠü÷Öĉê 

øüöÝĈîüîĀîŠü÷Öĉê ǰ8 ĀîŠü÷Öĉê øüöÝĈîüîĀîŠü÷Öĉê ǰ9 ĀîŠü÷Öĉê 

ðŘìĊęǰ�  õćÙÖćøýċÖþćìĊęǰ� ðŘìĊęǰ�  õćÙÖćøýċÖþćìĊęǰ� 

üĉßćđúČĂÖ       ǰ� ĀîŠü÷Öĉê Ùö��3 ÿĆööîćđÙöĊðøą÷čÖêŤǰ3       ǰ� ĀîŠü÷Öĉê 

Ùö��2 ÿĆööîćđÙöĊðøą÷čÖêŤǰ2       1 ĀîŠü÷Öĉê 

Ùö771 đÙšćēÙøÜÜćîüĉÝĆ÷ĔĀöŠìćÜđÙöĊ

ðøą÷čÖêŤ 

ǰ2 ĀîŠü÷Öĉê 

øüöÝĈîüîĀîŠü÷Öĉê � ĀîŠü÷Öĉê øüöÝĈîüîĀîŠü÷Öĉê ǰ� ĀîŠü÷Öĉê 

ðŘìĊęǰ�  õćÙÖćøýċÖþćìĊęǰ� ðŘìĊęǰ� õćÙÖćøýċÖþćìĊęǰ� 

Ùö��4 ÿĆööîćđÙöĊðøą÷čÖêŤǰ4      ǰ�ǰĀîŠü÷Öĉê ðóé���ǰðøĉââćîĉóîíŤøąéĆïǰǰ ǰǰ�� ĀîŠü÷Öĉê 
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ðóé���ǰðøĉââćîĉóîíŤøąéĆïǰǰ ǰǰ�� ĀîŠü÷Öĉê ðøĉââćđĂÖ 

ðøĉââćđĂÖǰ	đÿîĂđÙšćēÙøÜýċÖþćðøĉââćîĉóîíŤ
   

øüöÝĈîüîĀîŠü÷Öĉê ǰ��ǰĀîŠü÷Öĉê øüöÝĈîüîĀîŠü÷Öĉê ǰ�2 ĀîŠü÷Öĉê 

ðŘìĊęǰ�  õćÙÖćøýċÖþćìĊęǰ� ðŘìĊęǰ�  õćÙÖćøýċÖþćìĊęǰ� 

ðóé���ǰðøĉââćîĉóîíŤøąéĆï 

ðøĉââćđĂÖ 

ǰǰ�� ĀîŠü÷Öĉê ðóé���ǰðøĉââćîĉóîíŤøąéĆïǰǰ

ðøĉââćđĂÖ 

ǰǰ�� ĀîŠü÷Öĉê 

øüöÝĈîüîĀîŠü÷Öĉê �� ĀîŠü÷Öĉê øüöÝĈîüîĀîŠü÷Öĉê ��ǰĀîŠü÷Öĉê 

 

ĀöüéüĉßćïĆÜÙĆï 

ĀúĆÖÿĎêøđéĉöǰó�ý�ǰ2560 ĀúĆÖÿĎêøðøĆïðøčÜǰó�ý�ǰ2565 Āöć÷đĀêč 

Ùö���ǰðŦâĀćóĉđýþǰǰǰǰǰǰǰǰǰǰǰǰǰǰǰǰǰǰǰǰǰǰǰǰǰǰǰǰǰǰǰǰǰǰǰǰǰǰǰǰǰǰǰǰǰ �(�-�-�) Ùö���ǰðŦâĀćóĉđýþǰǰǰǰǰǰǰǰǰǰǰǰǰǰǰǰǰǰǰǰǰǰǰǰǰǰǰǰǰǰǰǰǰǰǰǰǰǰǰǰǰǰǰǰǰ �(�-�-�) ÙÜđéĉö 

Ùö���ǰÿĆööîćđÙöĊðøą÷čÖêŤǰ�ǰǰǰǰǰǰǰǰǰǰǰǰǰǰǰǰǰǰǰǰǰǰǰǰǰǰǰǰǰǰǰǰǰ �(�-�-�) Ùö���ǰÿĆööîćđÙöĊðøą÷čÖêŤǰ�ǰǰǰǰǰǰǰǰǰǰǰǰǰǰǰǰǰǰǰǰǰǰǰǰǰǰǰǰǰǰǰǰǰ �(�-�-�) ðøĆï

ÙĈĂíĉïć÷

øć÷üĉßć 

ÿĆööîćìćÜüĉßćÖćøĔîĀĆü×šĂìĊęîŠćÿîĔÝìćÜđÙöĊ

ðøą÷čÖêŤĒúąđìÙîĉÙĔĀöŠìćÜđÙöĊ 

 

ÿĆööîćìćÜüĉßćÖćøĔîĀĆü×šĂìĊęîŠćÿîĔÝìćÜ

đÙöĊðøą÷čÖêŤĒúąđìÙîĉÙĔĀöŠìćÜđÙöĊǰÖćøòřÖ

ìĆÖþąÖćøîĈđÿîĂĒúąÖćøêĂïÙĈëćöìćÜ

üĉßćÖćø 

Ùö���ǰÿĆööîćđÙöĊðøą÷čÖêŤǰ�ǰǰǰǰǰǰǰǰǰǰǰǰǰǰǰǰǰǰǰǰǰǰǰǰǰǰǰǰǰǰǰǰǰ �(�-�-�) Ùö���ǰÿĆööîćđÙöĊðøą÷čÖêŤǰ�ǰǰǰǰǰǰǰǰǰǰǰǰǰǰǰǰǰǰǰǰǰǰǰǰǰǰǰǰǰǰǰǰǰ �(�-�-�) ðøĆï

ÙĈĂíĉïć÷

øć÷üĉßć 

ÿĆööîćìćÜüĉßćÖćøĔîĀĆü×šĂìĊęđÖĊę÷ü×šĂÜÖĆïÜćîĔî

ĀĆü×šĂðøĉââćîĉóîíŤ  

 

ÿĆööîćìćÜüĉßćÖćøĔîĀĆü×šĂìĊęđÖĊę÷ü×šĂÜÖĆï

ÜćîĔîĀĆü×šĂðøĉââćîĉóîíŤ ÖćøóĆçîćìĆÖþą

ÖćøîĈđÿîĂǰĒúąÖćøêĂïÙĈëćöìćÜüĉßćÖćø 

Ùö���ǰÿĆööîćđÙöĊðøą÷čÖêŤǰ�ǰǰǰǰǰǰǰǰǰǰǰǰǰǰǰǰǰǰǰǰǰǰǰǰǰǰǰǰǰǰǰǰǰ �(�-�-�) Ùö���ǰÿĆööîćđÙöĊðøą÷čÖêŤǰ�ǰǰǰǰǰǰǰǰǰǰǰǰǰǰǰǰǰǰǰǰǰǰǰǰǰǰǰǰǰǰǰǰǰ �(�-�-�) ÙÜđéĉö 

Ùö���ǰÿĆööîćđÙöĊðøą÷čÖêŤǰ�ǰǰǰǰǰǰǰǰǰǰǰǰǰǰǰǰǰǰǰǰǰǰǰǰǰǰǰǰǰǰǰǰǰ �(�-�-�) Ùö���ǰÿĆööîćđÙöĊðøą÷čÖêŤǰ�ǰǰǰǰǰǰǰǰǰǰǰǰǰǰǰǰǰǰǰǰǰǰǰǰǰǰǰǰǰǰǰǰǰ �(�-�-�) ÙÜđéĉö 

-  Ùö771 đÙšćēÙøÜÜćîüĉÝĆ÷ĔĀöŠ

ìćÜđÙöĊðøą÷čÖêŤ 

�(�-�-�) đóĉęöüĉßć

ïĆÜÙĆï 



163 

®¨�́¼�¦�¦�́�µ�»¬��̧�́�·��µ�µª·�µÁ�¤�̧¦³¥»��r�¡�«� ���5 

  
 

  

ĀöüéüĉßćđúČĂÖǰǰ 

ÖúčŠöüĉßćđÙöĊðøą÷čÖêŤ 

ĀúĆÖÿĎêøđéĉöǰó�ý�ǰ2560 ĀúĆÖÿĎêøðøĆïðøčÜǰó�ý�ǰ2565 Āöć÷đĀêč 

- Ùö571 ÖćøÝĆéÖćøÙüćöðúĂéõĆ÷ĔîĀšĂÜðäĉïĆêĉÖćøüĉÝĆ÷       �	�-�-�
 

ÖøèĊýċÖþćÖćøđÖĉéĂčïĆêĉđĀêčđÖĊę÷üÖĆïÿćøđÙöĊǰ ÙüćöøĎšéšćîÖãĀöć÷ǰ

óøąøćßïĆââĆêĉÙüćöðúĂéõĆ÷ǰ ĂćßĊüĂîćöĆ÷ǰ ĒúąÿõćóĒüéúšĂöĔî

ÖćøìĈÜćîǰ ĒúąöćêøćåćîÙüćöðúĂéõĆ÷ĔîĀšĂÜðäĉïĆêĉǰ öĂÖǰ ����-

����ǰ øüöëċÜĒîüðäĉïĆêĉĒúąøąïïÖćøðøąđöĉîĀšĂÜðäĉïĆêĉÖćøêćö

öćêøćåćîǰESPReL  ÙĎŠöČĂöćêøåćîÖćøðäĉïĆêĉÜćîǰÖćøïŠÜßĊĚÙüćöđðŨî

ĂĆîêøć÷ǰ ÖćøðøąđöĉîÙüćöđÿĊę÷ÜĒúąÖćøÝĆéÖćøÙüćöđÿĊę÷Üǰ Ēñî

÷ÖøąéĆïÙüćöðúĂéõĆ÷ĔîĀšĂÜðäĉïĆêĉÖćøǰĒúąÖćøêøüÝêĉéêćöõć÷Ĕî 
 

øć÷üĉßćĔĀöŠ 

Ùö���ǰìøĆó÷ŤÿĉîìćÜðŦââćÿĈĀøĆïÖćøüĉÝĆ÷ǰǰǰǰǰǰǰǰǰǰǰǰǰǰǰǰǰ �(�-�-�) Ùö�72ǰÝøĉ÷íøøöÖćøüĉÝĆ÷ Ýøø÷ćïøøèĒúąìøĆó÷ŤÿĉîìćÜ

ðŦââć 

�(�-�-�) đðúĊę÷îøĀĆÿĒúą 

ÖãĀöć÷éšćîìøĆó÷ŤÿĉîìćÜðŦââćìĊęđðŨîÿćÖúǰúĉ×ÿĉìíĉĝǰÿĉìíĉïĆêøǰ

ìøĆó÷ŤÿĉîìćÜðŦââćìćÜđÙöĊǰđÙøČęĂÜĀöć÷ÖćøÙšćǰÿĉęÜïŠÜßĊĚìćÜõĎöĉýćÿêøŤǰ

ÖćøĂĂÖĒïïéšćîĂčêÿćĀÖøøöǰĒñîõĎöĉüÜÝøøüöǰÙüćöúĆïìćÜÖćøÙšć 

Ýøĉ÷íøøöÖćøüĉÝĆ÷ǰÝøø÷ćïøøèÖćøüĉÝĆ÷ ÖãĀöć÷éšćîìøĆó÷ŤÿĉîìćÜ

ðŦââćìĊęđðŨîÿćÖúǰúĉ×ÿĉìíĉĝǰÿĉìíĉïĆêøǰìøĆó÷ŤÿĉîìćÜðŦââćìćÜđÙöĊǰ 

 

ßČęĂøć÷üĉßćǰ 

ðøĆïÙĈĂíĉïć÷

øć÷üĉßć 

Ùö���ǰÖćøðøą÷čÖêŤđÙöĊĔîîćēîđìÙēîēú÷Ċǰǰǰǰǰǰǰǰǰǰǰǰǰǰǰǰǰǰ �(�-�-�) Ùö���ǰÖćøðøą÷čÖêŤđÙöĊĔîîćēîđìÙēîēú÷Ċǰǰǰǰǰǰǰǰǰǰǰǰǰǰǰǰǰǰ �(�-�-�) ðøĆïÙĈĂíĉïć÷

øć÷üĉßć ĀúĆÖÖćøðøą÷čÖêŤÙüćöøĎšìćÜđÙöĊÖĆïîćēîđìÙēîēú÷ĊÿöïĆêĉìćÜÖć÷õćó

ĒúąÿöïĆêĉìćÜđÙöĊ×ĂÜĂîčõćÙĔîøąéĆïîćēîǰÖćøÝĈúĂÜēöđúÖčúǰĒúą

üĉíĊÖćøÿĆÜđÙøćąĀŤĂîčõćÙøąéĆïîćēî 

ĀúĆÖÖćøðøą÷čÖêŤÙüćöøĎšìćÜđÙöĊÖĆïîćēîđìÙēîēú÷ĊǰÿöïĆêĉìćÜ

Öć÷õćóĒúąÿöïĆêĉìćÜđÙöĊ×ĂÜĂîčõćÙĔîøąéĆïîćēîǰüĉíĊÖćø

ÿĆÜđÙøćąĀŤĂîčõćÙøąéĆïîćēîǰĒúąÖćøðøą÷čÖêŤĔßšìćÜÖćøüĉđÙøćąĀŤ 
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ĀúĆÖÿĎêøđéĉöǰó�ý�ǰ2560 ĀúĆÖÿĎêøðøĆïðøčÜǰó�ý�ǰ2565 Āöć÷đĀêč 

Ùö���ǰđÙöĊÙĂöïĉđîìĂđøĊ÷úǰǰǰǰǰǰǰǰǰǰǰǰǰǰǰǰǰǰǰǰǰǰǰǰǰǰǰǰǰǰǰǰǰǰǰ �(�-�-�) -  ðøĆïúéøć÷üĉßć 

ïìïćì×ĂÜđÙöĊÙĂöïĉđîìĂđøĊ÷úĔîÜćîüĉÝĆ÷ìĊęđÖĊę÷üÖĆïÿćøĔĀöŠìĊęĔßšĔî

ÖćøïĈïĆéēøÙǰǰĀúĆÖÖćø×ĂÜÖćøĔÿŠøĀĆÿĒúąÖćøðøą÷čÖêŤĔßšĔîÖćø

ÿĆÜđÙøćąĀŤÖúčŠöÿćøìĊęöĊÙüćöĀúćÖĀúć÷ēÙøÜÿøšćÜǰÖćøĂĂÖĒïïÖćø

ÿĆÜđÙøćąĀŤÖúčŠöÿćøĔĀšöĊÿõćüąìĊęéĊìĊęÿčéēé÷üĉíĊüĉđÙøćąĀŤĒïï÷šĂîÖúĆïǰǰ

ÖćøÙĆéđúČĂÖêĆüđßČęĂöǰĒúąÖćøÿúć÷êĆüđßČęĂöìĊęđĀöćąÿöǰÖćøêĉéêćö

ðäĉÖĉøĉ÷ćĔîüĆäõćÙ×ĂÜĒ×ĘÜēé÷đìÙîĉÙÿđðÖēìøÿēÖðŘ 

  

Ùö���ǰÖćøĂĂÖĒïïÖćøìéúĂÜìćÜđÙöĊǰǰǰǰǰǰǰǰǰǰǰǰǰǰǰǰǰǰǰǰǰ �(�-�-�) Ùö7��ǰÖćøĂĂÖĒïïÖćøìéúĂÜìćÜđÙöĊǰǰǰǰǰǰǰǰǰǰǰǰǰǰǰǰǰǰǰǰǰ �(�-�-�) đðúĊę÷îøĀĆÿ

øć÷üĉßć 

Ùö���ǰđÙöĊÿąĂćéǰǰǰǰǰǰǰǰǰǰǰǰǰǰǰǰǰǰǰǰǰǰǰǰǰǰǰǰǰǰǰǰǰǰǰǰǰǰǰǰǰǰǰǰǰǰǰ �(�-�-�) Ùö772ǰđÙöĊÿĊđ×Ċ÷ü �(�-�-�) đðúĊę÷îøĀĆÿĒúą

ßČęĂøć÷üĉßć 

ðøĆïÙĈĂíĉïć÷

øć÷üĉßć 

ĀúĆÖÖćøĒúąđìÙēîēú÷ĊÖćøüĉđÙøćąĀŤøąéĆïĕöēÙøǰǰìćÜđúČĂÖĔîÖćøĔßšøĊ

đĂđÝîêŤǰǰÖćøĔßšêĆüđøŠÜðäĉÖĉøĉ÷ćìćÜßĊüõćóĒïïĕöŠÖøąìïÖĆï

ÿĉęÜĒüéúšĂö 

ĀúĆÖÖćøĒúąđìÙēîēú÷ĊÖćøüĉđÙøćąĀŤøąéĆïĕöēÙøĒúąîćēîǰǰìćÜđúČĂÖ

ĔîÖćøĔßšÿćøđÙöĊìĊęöĊÙüćöđðŨîóĉþîšĂ÷ĒúąÖćøĔßšêĆüđøŠÜðäĉÖĉøĉ÷ćìćÜ

ßĊüõćóĒïïĕöŠÖøąìïÖĆïÿĉęÜĒüéúšĂö 

Ùö���ǰÖćøüĉđÙøćąĀŤđÖĊę÷üÖĆïÿĉęÜĒüéúšĂö×ĆĚîÿĎÜǰǰǰǰǰǰǰǰǰǰǰǰǰǰ �(�-�-�) Ùö���ǰÖćøüĉđÙøćąĀŤđÖĊę÷üÖĆïÿĉęÜĒüéúšĂö×ĆĚîÿĎÜǰǰǰǰǰǰǰǰǰǰǰǰǰǰ �(�-�-�) ðøĆïøąïïĀîŠü÷

Öĉê 

ðøĆïÙĈĂíĉïć÷

øć÷üĉßć 

ÖćøüĉđÙøćąĀŤìćÜđÙöĊ×ĂÜĂÜÙŤðøąÖĂïĂîĉîìøĊ÷ŤĒúąĂÜÙŤðøąÖĂï

ĂĉîìøĊ÷ŤĔîêĆüĂ÷ŠćÜÿĉęÜĒüéúšĂöǰĒîüìćÜĔĀöŠ×ĂÜđìÙîĉÙĕôôŜćđÙöĊǰēÙø

öćēìÖøćôŘǰĒúąǰÿđðÖēìøÿēÖðŘǰĔîÖćøüĉđÙøćąĀŤßîĉéĒúąðøĉöćè×ĂÜ

ĕĂĂĂîïüÖĒúąĕĂĂĂîúïǰíćêčðøĉöćèîšĂ÷ ė ĒúąÿćøĂĉîìøĊ÷ŤêÖÙšćÜ

ĔîÖćøðîđðŚŪĂî×ĂÜÿĉęÜĒüéúšĂö 

ĀĆü×šĂĔĀöŠ×ĂÜđìÙîĉÙĕôôŜćđÙöĊǰēÙøöćēìÖøćôŘǰĒúąǰÿđðÖēìøÿēÖðŘǰ

ĔîÖćøüĉđÙøćąĀŤĂÜÙŤðøąÖĂïĂîĉîìøĊ÷ŤĒúąĂÜÙŤðøąÖĂïĂĉîìøĊ÷ŤĔî

êĆüĂ÷ŠćÜÿĉęÜĒüéúšĂö 
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ĀúĆÖÿĎêøđéĉöǰó�ý�ǰ2560 ĀúĆÖÿĎêøðøĆïðøčÜǰó�ý�ǰ2565 Āöć÷đĀêč 

Ùö���ǰÖćøðøą÷čÖêŤđÙöĊđßĉÜôŗÿĉÖÿŤĔîüĉì÷ćýćÿêøŤßĊüõćóǰ �(�-�-�) Ùö���ǰÖćøðøą÷čÖêŤđÙöĊđßĉÜôŗÿĉÖÿŤĔî 

üĉì÷ćýćÿêøŤßĊüõćó 

�(1-2-3) ðøĆïÙĈĂíĉïć÷

øć÷üĉßć 

ýċÖþćÖćøđÙúČęĂîĕĀüøąéĆïēöđúÖčúĒúąÿöïĆêĉÖćøđÙúČęĂî÷šć÷×ĂÜßĊü

ēöđúÖčúǰüĉđÙøćąĀŤĂĆêøćÖćøđÖĉéðäĉÖĉøĉ÷ćǰÝúîóúýćÿêøŤđĂîĕàöŤǰĒúąÿ

đðÖēìøÿēÖðŘ×ĂÜēÙøÜÿøšćÜÿćøßĊüēöđúÖčú 

ýċÖþćēÙøÜÿøšćÜĒúąÖúĕÖÖćøđÖĉéðäĉÖĉøĉ÷ć×ĂÜÿćøßĊüēöđúÖčúǰēé÷Ĕßš

đìÙîĉÙìćÜÿđðÖēìøÿēÖðŘĒúąđÙöĊÙĂöóĉüđêĂøŤǰ   

 

Ùö���ǰÖćøĂĂÖĒïïĒúąÙšîóï÷ćǰǰǰǰǰǰǰǰǰǰǰǰǰǰǰǰǰǰǰǰǰǰǰǰǰǰ 
 

�(�-�-�) Ùö�76ǰÖćøĂĂÖĒïïĒúąÙšîóï÷ćǰǰǰǰǰǰǰǰǰǰǰǰǰǰǰǰǰǰǰǰǰǰǰǰǰǰǰǰ �(�-�-�) đðúĊę÷îøĀĆÿ

øć÷üĉßć 

-  Ùö774ǰđÙöĊßĊüüĉì÷ć �(�-�-�) øć÷üĉßćĔĀöŠ 

óČĚîåćîĂèĎßĊüüĉì÷ćÿĈĀøĆïîĆÖđÙöĊǰÖćøðøą÷čÖêŤĔßšÙüćöøĎšìćÜđÙöĊĔî

ÖćøýċÖþćĒúąÙüïÙčöøąïïìćÜßĊüõćóǰÖćøĔßšēöđúÖčú×îćéđúĘÖĒúą

ßĊüēöđúÖčúĔîÖćøýċÖþćìćÜđÙöĊßĊüüĉì÷ćǰđÙöĊóĆîíčÖøøöǰ 

đÙöĉÙĆúēðøêĊēĂöĉÖÿŤǰđöêćēïēúöĉÖÿŤǰÖćøĂĂÖĒïïĒúąéĆéĒðúÜēðøêĊîǰ

Öćøðøą÷čÖêŤìćÜđÙöĊìĊęĔßšĔîßĊüüĉì÷ćēöđúÖčúĒúąÖćøĒóì÷ŤǰđìÙîĉÙìćÜ

đÙöĊßĊüüĉì÷ćÿöĆ÷ĔĀöŠĒúąĀĆü×šĂÜćîüĉÝĆ÷ìĊęđÖĊę÷ü×šĂÜ 
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ÖúčŠöüĉßćđÙöĊĂîĉîìøĊ÷Ť 

ĀúĆÖÿĎêøđéĉöǰó�ý�ǰ2560 ĀúĆÖÿĎêøðøĆïðøčÜǰó�ý�ǰ2565 Āöć÷đĀêč 

Ùö���ǰđÙöĊ×ĂÜÿćøđßĉÜàšĂîēúĀąĂĉîìøĊ÷Ť×ĂÜ                 

ēúĀąĒìøîàĉßĆî 

�(�-�-�) Ùö���ǰđÙöĊ×ĂÜÿćøđßĉÜàšĂîēúĀąĂĉîìøĊ÷Ť×ĂÜ                 

ēúĀąĒìøîàĉßĆî 

�(�-�-�) ðøĆïÙĈĂíĉïć÷

øć÷üĉßć 

ēÙøÜÿøšćÜĒúąÖćøÿøšćÜóĆîíąĔîÿćøđßĉÜàšĂîēúĀąĂĉîìøĊ÷Ť×ĂÜēúĀąĒì

øîÿĉßĆîǰüĉíĊÖćøÿĆÜđÙøćąĀŤǰēé÷ÝĈĒîÖêćößîĉé×ĂÜúĉĒÖîéŤĒúąÖćø

ÿøšćÜóĆîíąǰðäĉÖĉøĉ÷ć×ĂÜÿćøĂĉîìøĊ÷ŤÖĆïēúĀąĒìøîÿĉßĆî ðäĉÖĉøĉ÷ćÖćø

đêĉöǰÖćøÖĈÝĆéĒúąðäĉÖĉøĉ÷ćÖćøĒìøÖǰÖćøðøą÷čÖêŤ×ĂÜÿćøđßĉÜàšĂî

ēúĀąĂĉîìøĊ÷Ť×ĂÜēúĀąĒìøîÿĉßĆî 

ēÙøÜÿøšćÜĒúąÖćøÿøšćÜóĆîíąĔîÿćøđßĉÜàšĂîēúĀąĂĉîìøĊ÷Ť×ĂÜēúĀą 

ĒìøîÿĉßĆîǰüĉíĊÖćøÿĆÜđÙøćąĀŤǰēé÷ÝĈĒîÖêćößîĉé×ĂÜúĉĒÖîéŤĒúąÖćø

ÿøšćÜóĆîíąǰðäĉÖĉøĉ÷ć×ĂÜÿćøĂĉîìøĊ÷ŤÖĆïēúĀąĒìøîÿĉßĆîǰðäĉÖĉøĉ÷ćÖćø

đêĉöǰÖćøÖĈÝĆéĒúąðäĉÖĉøĉ÷ćÖćøĒúÖđðúĊę÷îǰÖćøðøą÷čÖêŤ×ĂÜÿćø

đßĉÜàšĂîēúĀąĂĉîìøĊ÷Ť×ĂÜēúĀąĒìøîÿĉßĆîǰĔîéšćîüĆÿéčýćÿêøŤǰìćÜ

ÖćøĒóì÷ŤǰđÙöĊĂčêÿćĀÖøøö 

 

Ùö���ǰÝúîóúýćÿêøŤĒúąÖúĕÖ×ĂÜðäĉÖĉøĉ÷ćĔî             

đÙöĊĂîĉîìøĊ÷Ť   

�(�-�-�) Ùö���ǰÝúîóúýćÿêøŤĒúąÖúĕÖ×ĂÜðäĉÖĉøĉ÷ćĔîđÙöĊ 

ĂîĉîìøĊ÷Ť   

�(�-�-�) ÙÜđéĉö 

Ùö���ǰĀĆü×šĂóĉđýþìćÜđÙöĊĂîĉîìøĊ÷Ťǰǰǰǰǰǰǰǰǰǰǰǰǰǰǰǰǰǰǰ        �(�-�-�) Ùö���ǰĀĆü×šĂóĉđýþìćÜđÙöĊĂîĉîìøĊ÷Ťǰǰǰǰǰǰǰǰǰǰǰǰǰǰǰǰǰǰǰ        �(�-�-�) ÙÜđéĉö 

Ùö���ǰđÙöĊßĊüĂîĉîìøĊ÷Ťǰǰǰǰǰǰǰǰǰǰǰǰǰǰǰǰǰǰǰǰǰǰǰǰǰǰǰǰǰǰǰǰǰ         �(�-�-�) Ùö���ǰđÙöĊßĊüĂîĉîìøĊ÷Ťǰǰǰǰǰǰǰǰǰǰǰǰǰǰǰǰǰǰǰǰǰǰǰǰǰǰǰǰǰǰǰǰǰ         �(�-�-�) ÙÜđéĉö 

Ùö���ǰđÙöĊĔîÖćøđøŠÜðäĉÖĉøĉ÷ćǰǰǰǰǰǰǰǰǰǰǰǰǰǰǰǰǰǰǰǰǰǰǰǰǰ       �(�-�-�) -  ðøĆïúéøć÷üĉßć 

ìùþãĊìĊęđÖĊę÷üÖĆïđÙöĊĔîÖćøđøŠÜðäĉÖĉøĉ÷ć ÿöïĆêĉìćÜđÙöĊĒúąìćÜ

Öć÷õćó×ĂÜÿćøđøŠÜðäĉÖĉøĉ÷ć ÖćøóĆçîćÿćøđøŠÜðäĉÖĉøĉ÷ćĒïïđĂÖóĆîíŤ

ĒúąüĉüĉíóĆîíŤ Öćøðøą÷čÖêŤÖćøđøŠÜðäĉÖĉøĉ÷ćĔîĂčêÿćĀÖøøö 

  

 

Ùö���ǰÖćøðøą÷čÖêŤđßĉÜđÙöĊ×ĂÜìùþãĊÖúčŠöǰǰǰǰǰǰǰǰǰǰ         �(�-�-�) -  ðøĆïúéøć÷üĉßć 

îĉ÷ćöĒúąìùþãĊïì×ĂÜìùþãĊÖúčŠöǰÿööćêøđßĉÜēöđúÖčúǰÖúčŠößĊĚïŠÜǰĒúą    
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ĀúĆÖÿĎêøđéĉöǰó�ý�ǰ2560 ĀúĆÖÿĎêøðøĆïðøčÜǰó�ý�ǰ2565 Āöć÷đĀêč 

êćøćÜĂĆêúĆÖþèŤǰÖćøøüöêĆüđßĉÜđÿšî×ĂÜĂĂøŤïĉìĆúđßĉÜĂąêĂöǰÿööćêø

ĔîìùþãĊĂĂøŤïĉìĆúđßĉÜēöđúÖčúǰĕăïøĉĕéđàßĆîĒúąĂĂøŤïĉìĆúđßĉÜēöđúÖčúǰ

ÿööćêøĒúąÖúčŠößĊĚïŠÜĔîìùþãĊÿîćöúĉĒÖîéŤĒúąÖćøÿĆęî×ĂÜēöđúÖčú 

ÖúčŠöüĉßćđÙöĊĂĉîìøĊ÷Ť 

ĀúĆÖÿĎêøđéĉöǰó�ý�ǰ2560 ĀúĆÖÿĎêøðøĆïðøčÜǰó�ý�ǰ2565 Āöć÷đĀêč 

-  Ùö521 đÙöĊ×ĂÜÿćøđăđìĂēøĕàÙúĉÖĒúąÖćø

ðøą÷čÖêŤ 

2(2-0-4) øć÷üĉßćĔĀöŠ 

  ēÙøÜÿøšćÜǰÿöïĆêĉìćÜđÙöĊĒúąìćÜÖć÷õćó×ĂÜÿćøđăđìĂēøĕàÙúĉÖǰÖćø

ĀćēÙøÜÿøšćÜǰÖćøÿĆÜđÙøćąĀŤǰĒúąÖćøðøą÷čÖêŤĔîÜćîüĉÝĆ÷ 

ßĊüĉêðøąÝĈüĆîǰĒúąĂčêÿćĀÖøøö 

 

-  Ùö524 ñúĉêõĆèæŤíøøößćêĉĒúąÖćøðøą÷čÖêŤ 2(2-0-4) øć÷üĉßćĔĀöŠ 

  ðøąđõì×ĂÜÿćøñúĉêõĆèæŤíøøößćêĉĒúąùìíĉĝìćÜßĊüõćóǰÖøąïüîÖćø

ßĊüÿĆÜđÙøćąĀŤǰǰÖćøĀćÿĎêøēÙøÜÿøšćÜǰÖćøÿĆÜđÙøćąĀŤĒúąÖćø

đðúĊę÷îĒðúÜ×ĂÜÿćøñúĉêõĆèæŤíøøößćêĉìĊęîŠćÿîĔÝǰĒúąÖćø

ðøą÷čÖêŤĔßšñúĉêõĆèæŤíøøößćêĉìćÜéšćîĂćĀćøđóČęĂÿč×õćóǰ÷ćǰ

ÖćøđÖþêøǰĒúąĂčêÿćĀÖøøö 

 

Ùö���ǰđìÙîĉÙìćÜÿđðÖēìøÿēÖðŘĔîđÙöĊĂĉîìøĊ÷Ťǰǰǰǰǰ        �(�-�-�) Ùö���ǰđìÙîĉÙìćÜÿđðÖēìøÿēÖðŘĔîđÙöĊĂĉîìøĊ÷Ťǰǰǰǰǰ        �(�-�-�) ðøĆïÙĈĂíĉïć÷ 

üĉíĊÖćøìćÜÿđðÖēìøÿēÖðŘĔîÖćøóĉÿĎÝîŤēÙøÜÿøšćÜ×ĂÜÿćøðøąÖĂï

ĂĉîìøĊ÷ŤǰÖćøĔßšđìÙîĉÙĔĀöŠǰǰĂĉîôøćđøéǰǰîĉüđÙúĊ÷øŤĒöÖđîêĉÖđøēàĒîîàŤ

ĀúĆÖÖćøìćÜÿđðÖēìøÿēÖðŘǰĔîÖćøóĉÿĎÝîŤēÙøÜÿøšćÜ×ĂÜÿćøðøąÖĂï

ĂĉîìøĊ÷ŤǰđìÙîĉÙĂĉîôøćđøéÿđðÖēìøÿēÖðŘǰđìÙîĉÙîĉüđÙúĊ÷øŤĒöÖ

øć÷üĉßć 
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ĀúĆÖÿĎêøđéĉöǰó�ý�ǰ2560 ĀúĆÖÿĎêøðøĆïðøčÜǰó�ý�ǰ2565 Āöć÷đĀêč 

ÿđðÖēìøÿēÖðŘǰĒúąĒöÿÿđðÖēìøđöêøĊ ǰ đîêĉÖđøēàĒîîàŤÿđðÖēìøÿēÖðŘǰđìÙîĉÙĒöÿÿđðÖ 

ēìøđöêøĊĒúąÖćøðøą÷čÖêŤĔßš 
 

Ùö���ǰðäĉÖĉøĉ÷ćđÙöĊĂĉîìøĊ÷Ť×ĆĚîÿĎÜǰǰǰǰǰǰǰǰǰǰǰǰǰǰǰǰǰǰǰǰǰ        �(�-�-�) Ùö���ǰðäĉÖĉøĉ÷ćđÙöĊĂĉîìøĊ÷Ť×ĆĚîÿĎÜǰĒúąÖúĕÖ×ĂÜ

ðäĉÖĉøĉ÷ć 

�(�-�-�) ðøĆïßČęĂøć÷üĉßć 

ðøĆïÙĈĂíĉïć÷ 

ðäĉÖĉøĉ÷ćđÙöĊĂĉîìøĊ÷ŤßîĉéĔĀöŠǰÖúĕÖ×ĂÜðäĉÖĉøĉ÷ćǰÿćøöĆí÷ĆîêøŤìĊęüŠĂÜĕü

ĒúąÖćøðøą÷čÖêŤĔßšĔîÖćøÿĆÜđÙøćąĀŤ   

ðäĉÖĉøĉ÷ćđÙöĊĂĉîìøĊ÷ŤÿöĆ÷ĔĀöŠǰðäĉÖĉøĉ÷ćđóĂøĉĕàÙúĉÖǰðäĉÖĉøĉ÷ćìćÜĒÿÜǰ

ÿćøöĆí÷ĆîêøŤ×ĂÜðäĉÖĉøĉ÷ćǰÖćøðøą÷čÖêŤĔßšēúĀąìøćîàĉßĆîĔîđÙöĊ

ĂĉîìøĊ÷ŤǰĀúĆÖÿĈÙĆâĔîÖćøóĉÝćøèćÖúĕÖ×ĂÜðäĉÖĉøĉ÷ćđÙöĊĂĉîìøĊ÷Ťǰñú

ìćÜÿđêĂøĉēĂĂĉđúĘÖìøĂîĉÖÿŤǰÝúîóúýćÿêøŤ×ĂÜĕĂēàēìðǰÙüćöÿĆöóĆîíŤ

øąĀüŠćÜēÙøÜÿøšćÜĒúąÙüćöüŠĂÜĕü×ĂÜðäĉÖĉøĉ÷ć 
 

øć÷üĉßć 

Ùö���ǰđÙöĊĂĉîìøĊ÷ŤđßĉÜôŗÿĉÖÿŤǰǰǰǰǰǰǰǰǰǰǰǰǰǰǰǰǰǰǰǰǰǰǰǰǰǰǰ        �(�-�-�) Ùö���ǰÖćøÿĆÜđÙøćąĀŤìćÜđÙöĊĂĉîìøĊ÷Ť×ĆĚîÿĎÜǰǰǰǰǰǰǰǰǰǰǰǰǰǰǰǰǰǰǰǰǰǰǰǰǰǰǰ        �(�-�-�) ðøĆïßČęĂøć÷üĉßć 

ĀúĆÖÿĈÙĆâĔîÖćøóĉÝćøèćÖúĕÖ×ĂÜðäĉÖĉøĉ÷ć  ÝúîóúýćÿêøŤ  Ēúą

đìĂøŤēöĕéîćöĉÖÿŤ ñú×ĂÜĕĂēàēìð  ÙüćöÿĆöóĆîíŤøąĀüŠćÜēÙøÜÿøšćÜ

ĒúąÙüćöüŠĂÜĕüêŠĂðäĉÖĉøĉ÷ć ðäĉÖĉøĉ÷ćđóĂøĉĕàÙúĉÖǰðäĉÖĉøĉ÷ćìćÜĒÿÜ 

ÙüćöÖšćüĀîšć×ĂÜüĉíĊÿĆÜđÙøćąĀŤÿćøĂĉîìøĊ÷ŤĔîðŦÝÝčïĆîǰÖćøüĉđÙøćąĀŤ

ĒúąÖćøüćÜĒñîÿĆÜđÙøćąĀŤÿćøĂĉîìøĊ÷ŤĒïï÷šĂîÖúĆïǰđóČęĂĕðÿĎŠēöđúÖčú

đðŜćĀöć÷ǰđÙöĊÙĂöïĉđîìĂđøĊ÷úĒúąÖćøðøą÷čÖêŤĔßšĔîÖćøÿĆÜđÙøćąĀŤ÷ćǰ

ÖćøêĉéêćöðäĉÖĉøĉ÷ćĔîüĆäõćÙ×ĂÜĒ×ĘÜēé÷đìÙîĉÙÿđðÖēìøÿēÖðŘǰđÙöĊ

ßĊüĂĉîìøĊ÷ŤǰĒúąÖćøðøą÷čÖêŤĔßšđÙöĊĂĉîìøĊ÷ŤĔîìćÜßĊüõćó 
 

ðøĆïÙĈĂíĉïć÷

øć÷üĉßć 

Ùö���ǰĀĆü×šĂóĉđýþìćÜđÙöĊĂĉîìøĊ÷Ťǰǰǰǰǰǰǰǰǰǰǰǰǰǰǰǰǰǰǰǰ        �(�-�-�) Ùö���ǰĀĆü×šĂóĉđýþìćÜđÙöĊĂĉîìøĊ÷Ťǰǰǰǰǰǰǰǰǰǰǰǰǰǰǰǰǰǰǰǰ        �(�-�-�) ðøĆïÙĈĂíĉïć÷ 

ÙüćöÖšćüĀîšćìćÜìùþãĊĒúąÜćîüĉÝĆ÷ìĊęÿĈÙĆâĔîðŦÝÝčïĆîìćÜđÙöĊ

ĂĉîìøĊ÷ŤǰđÙöĊĂĉîìøĊ÷ŤßĊüõćóǰǰđÙöĊĂĉîìøĊ÷Ťðøą÷čÖêŤ ĒúąÖćøðøą÷čÖêŤĔî

ÙüćöÖšćüĀîšćìćÜìùþãĊĒúąÜćîüĉÝĆ÷ìĊęÿĈÙĆâìćÜđÙöĊĂĉîìøĊ÷ŤǰđÙöĊ

ĂĉîìøĊ÷ŤßĊüõćóǰǰđÙöĊĂĉîìøĊ÷Ťðøą÷čÖêŤǰĒúąÖćøðøą÷čÖêŤĔîÖćøýċÖþć

øć÷üĉßć 
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ĀúĆÖÿĎêøđéĉöǰó�ý�ǰ2560 ĀúĆÖÿĎêøðøĆïðøčÜǰó�ý�ǰ2565 Āöć÷đĀêč 

ÖćøýċÖþćÙšîÙüšćìćÜüĉßćÖćø ÙšîÙüšćìćÜüĉßćÖćøǰ 

Ùö62�ǰÖćøÿĆÜđÙøćąĀŤìćÜđÙöĊĂĉîìøĊ÷Ť×ĆĚîÿĎÜ                  �(�-�-�) -  ðøĆïúéøć÷üĉßć 

ÙüćöÖšćüĀîšć×ĂÜüĉíĊÿĆÜđÙøćąĀŤÿćøĂĉîìøĊ÷ŤĔîðŦÝÝčïĆîǰǰÖćøüĉđÙøćąĀŤ

ĒúąÖćøüćÜĒñîÿĆÜđÙøćąĀŤÿćøĂĉîìøĊ÷ŤĒïïÙĉé÷šĂîÖúĆïǰđóČęĂĕðÿĎŠ

ēöđúÖčúđðŜćĀöć÷ĀúćÖßîĉé 

  

 

ÖúčŠöüĉßćđÙöĊđßĉÜôŗÿĉÖÿŤ 

ĀúĆÖÿĎêøđéĉöǰó�ý�ǰ2560 ĀúĆÖÿĎêøðøĆïðøčÜǰó�ý�ǰ2565 Āöć÷đĀêč 

Ùö539ǰĂčèĀóúýćÿêøŤ×ĆĚîÿĎÜ                                   �(�-�-�) -  ðøĆïúéøć÷üĉßć 

ĂčèĀóúýćÿêøŤĒïïéĆĚÜđéĉöĒúąĂčèĀóúýćÿêøŤđßĉÜÿëĉêĉǰÖćøĂíĉïć÷

øąïï×ĂÜÿÿćøéšü÷ĂčèĀóúýćÿêøŤđßĉÜÿëĉêĉǰÖćøðøą÷čÖêŤĂčèĀóú

ýćÿêøŤđßĉÜÿëĉêĉĔîÖćøýċÖþćÿöïĆêĉìćÜđÙöĊ×ĂÜÿćø 
 

Ùö���ǰđÙöĊÙĈîüè×ĆĚîÿĎÜǰǰǰǰǰǰǰǰǰǰǰǰǰǰǰǰǰǰǰǰǰǰǰ                 �(�-�-�) Ùö���ǰđÙöĊÙĈîüèđßĉÜðøą÷čÖêŤ �(�-�-�) ðøĆïßČęĂøć÷üĉßć 

ðøĆïÙĈĂíĉïć÷

øć÷üĉßć 

đÙöĊÙüĂîêĆöǰǰìùþãĊĂĂøŤïĉìĆúđßĉÜēöđúÖčúǰǰÖćøÙĈîüèĒïïĒĂïĂĉîîĉßĉ

ēĂǰĒïïđàöĉđĂöóĉøĉÙĆúĒúąÖúýćÿêøŤēöđúÖčúǰÖćøðøą÷čÖêŤĔîđÙöĊđßĉÜ

ôŗÿĉÖÿŤ 

ÖćøĂĂÖĒïïǰóĆçîćǰĒúąìĈîć÷ÿöïĆêĉ×ĂÜēöđúÖčúēé÷ĔßšđÙöĊđßĉÜ

ÙĈîüèǰÖúýćÿêøŤēöđúÖčúǰÖćøÙĈîüèĒïïđàöĉđĂöóĉøĉÙĆúǰĒúąÖćø

ÙĈîüèĒïïĒĂïĂĉîîĉßĉēĂǰìùþäĊôŦÜÖŤßĆîîĆúÙüćöĀîćĒîŠîǰĒúąÖćø

ÝĈúĂÜóúüĆêĉđßĉÜēöđúÖčú 
 

Ùö��� ĀĆü×šĂóĉđýþìćÜđÙöĊđßĉÜôŗÿĉÖÿŤ                          �(�-�-�) Ùö��� ĀĆü×šĂóĉđýþìćÜđÙöĊđßĉÜôŗÿĉÖÿŤ                          �(�-�-�) ðøĆïÙĈĂíĉïć÷
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ĀúĆÖÿĎêøđéĉöǰó�ý�ǰ2560 ĀúĆÖÿĎêøðøĆïðøčÜǰó�ý�ǰ2565 Āöć÷đĀêč 

øć÷üĉßć 

ÙüćöÖšćüĀîšćìćÜìùþäĊĒúąÜćîüĉÝĆ÷ìĊęÿĈÙĆâĔîðŦÝÝčïĆîìćÜđÙöĊđßĉÜ

ôŗÿĉÖÿŤ đÙöĊđßĉÜôŗÿĉÖÿŤðøą÷čÖêŤ ĒúąÖćøðøą÷čÖêŤĔîÖćøýċÖþćÙšîÙüšć

ìćÜüĉßćÖćø 

ÖćøüĉđÙøćąĀŤĒúąÿĆÜđÙøćąĀŤïìÙüćöìćÜüĉßćÖćøéšćîđÙöĊđßĉÜôŗÿĉÖÿŤǰ

đóČęĂîĈöćĔßšĔîÜćîüĉÝĆ÷ÿć×ćđÙöĊðøą÷čÖêŤ 

 

 

Ùö��� đÙöĊÙüĂîêĆö                                             �(�-�-�)   ðøĆïúéøć÷üĉßć 

đÙöĊÙüĂîêĆöĒïïéĆĚÜđéĉöǰêĆüéĈđîĉîÖćøǰôŦÜÖŤßĆîÙúČęî×ĂÜøąïïĂ÷ŠćÜ

ÜŠć÷ǰēÙøÜÿøšćÜđßĉÜĂĉđúĘÖêøĂîĒúąÿöïĆêĉ×ĂÜĂąêĂöìĊęöĊĀúć÷

ĂĉđúĘÖêøĂîǰĀúĆÖÙüćöĕöŠĒîŠîĂîǰìùþãĊđóĂøŤđìĂđïßĆîǰĀúĆÖÖćøĒðø

ÙŠćĒúąüĉíĊÖćøðøąöćèÙŠćǰìùþãĊóĆîíąđÙöĊĔîēöđúÖčúìĊęöĊĀúć÷ĂąêĂö 

Ùö��� ÝúîóúýćÿêøŤĒúąÖúĕÖ×ĂÜðäĉÖĉøĉ÷ćđÙöĊ          �(2-2-5)   ðøĆïúéøć÷üĉßć 

ýċÖþćìùþãĊÖćøßîǰìùþãĊÿõćüąìøćîàĉßĆîǰĒúąüĉđÙøćąĀŤ

ÝúîóúýćÿêøŤ×ĂÜðäĉÖĉøĉ÷ćǰðäĉÖĉøĉ÷ćÙĎŠ×îćîǰðäĉÖĉøĉ÷ćúĎÖēàŠǰðäĉÖĉøĉ÷ć

ìĊęöĊêĆüđøŠÜðäĉÖĉøĉ÷ćĒúąðäĉÖĉøĉ÷ćĂîčöĎú 
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ÖúčŠöüĉßćßĊüđÙöĊ 

ĀúĆÖÿĎêøđéĉöǰó�ý�ǰ2560 ĀúĆÖÿĎêøðøĆïðøčÜǰó�ý�ǰ2565 Āöć÷đĀêč 

Ùö�41ǰßĊüđÙöĊ×ĆĚîÿĎÜǰ�ǰǰǰ                                     �(�-�-�) Ùö�41 ßĊüđÙöĊĒúąßĊüüĉì÷ćýćÿêøŤøąéĆïēöđúÖčú

×ĆĚîÿĎÜ 

�(�-�-�) đðúĊę÷îßČęĂøć÷üĉßć

ðøĆïÙĈĂíĉïć÷ 

ÿöïĆêĉǰēÙøÜÿøšćÜĒúąüĉëĊđöĒìïĂúĉàċö×ĂÜßĊüēöđúÖčúõć÷ĔîđàúúŤǰÖúĕÖ

ÖćøÙüïÙčöøąéĆïđàúúŤÝúîýćÿêøŤ×ĆĚîÿĎÜ×ĂÜđĂîĕàöŤĒúąÖúĕÖÖćøđøŠÜ

ðäĉÖĉøĉ÷ćǰđÿëĊ÷øõćóĒúąÖćøüĉđÙøćąĀŤēÙøÜøĎð×ĂÜöĀēöđúÖčúǰÖćø

ìĈÜćîøŠüöÖĆî×ĂÜßĊüēöđúÖčúǰÖćøÝĆéēÙøÜÿøšćÜéĊđĂĘîđĂǰÖøąïüîÖćø

đðúĊę÷îĒðúÜĂćøŤđĂĘîđĂǰ éĊđĂĘîđĂøĊÙĂöïĉĒîîìŤ 

ÿöïĆêĉǰēÙøÜÿøšćÜĒúąüĉëĊđöĒìïĂúĉàċö×ĂÜßĊüēöđúÖčúõć÷ĔîđàúúŤǰ

ÝúîýćÿêøŤĒúąÖúĕÖÖćøđøŠÜðäĉÖĉøĉ÷ćǰĒúąÖćøðøą÷čÖêŤĔßš×ĂÜđĂîĕàöŤǰ

đÿëĊ÷øõćóĒúąÖćøüĉđÙøćąĀŤēÙøÜøĎð×ĂÜöĀēöđúÖčúǰÖćøìĞćÜćîøŠüöÖĆî

×ĂÜßĊüēöđúÖčúǰēÙøÜÿøšćÜǰēÙøÜøĎðǰÖćøÙüïÙčöÖćøëŠć÷Ēïï×ĂÜéĊđĂĘî

đĂǰĒúąÖúĕÖĒÿéÜĂĂÖ×ĂÜ÷Ċî 

øć÷üĉßć 

Ùö�4�ǰßĊüđÙöĊ×ĆĚîÿĎÜǰ�ǰǰǰ                                     �(�-�-�) 

đìÙēîēú÷Ċ×ĂÜđĂîĕàöŤĒúą÷ĊîǰüĉíĊüĉÝĆ÷÷čÙĔĀöŠìćÜßĊüēöđúÖčúǰĒúą

ßĊüđÙöĊîĈÿöĆ÷ 

Ùö�4� ßĊüđÙöĊøąéĆïđàúúŤĒúąÖćøÙüïÙčöìćÜ

ßĊüđÙöĊ 

3(3-�-6) đðúĊę÷îßČęĂøć÷üĉßć 

ĂÜÙŤðøąÖĂïìćÜßĊüđÙöĊĒúąÖúĕÖÖćøìĈÜćî×ĂÜēÙøÜøŠćÜ×ĂÜđàúúŤǰ

ÿöïĆêĉĒúąÖćø×îÿŠÜñŠćîđ÷ČęĂǰÖúĕÖÖćøēĂîëŠć÷ÿĆââćèēé÷ßŠĂÜ

ìćÜñŠćîđ×šćĂĂÖ×ĂÜĕĂĂĂîǰǰǰđĂîĕàöŤêĆüøĆïĒúąÝĊ -ēðøêĊîǰÖćøÿŠÜ

ÿĆââćè×ĂÜđàúúŤĒúąÖúĕÖúÖćøÙüïÙčöǰÖúĕÖøąéĆïēöđúÖčúüĆäÝĆÖø

×ĂÜđàúúŤǰĒúąÖćøêć÷×ĂÜđàúúŤǰÖćøðøą÷čÖêŤĔßšĀúĆÖÖćøìćÜßĊüđÙöĊêŠĂ

øąïïõĎöĉÙčšöÖĆîĒúąđàúúŤöąđøĘÜǰ 

ðøĆïøąïïĀîŠü÷

Öĉê 

ðøĆïÙĈĂíĉïć÷

øć÷üĉßć 

Ùö���ǰđìÙēîēú÷ĊđĂîĕàöŤ                                    2(2-0-4) 

ÝúîýćÿêøŤ×ĆĚîÿĎÜ×ĂÜđĂîĕàöŤ ÖúĕÖÖćøđøŠÜðäĉÖĉøĉ÷ćǰĒúąđìÙēîēú÷Ċ

×ĂÜđĂîĕàöŤ              

 -  ðøĆïúéøć÷üĉßć 
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ĀúĆÖÿĎêøđéĉöǰó�ý�ǰ2560 ĀúĆÖÿĎêøðøĆïðøčÜǰó�ý�ǰ2565 Āöć÷đĀêč 

Ùö���ǰđìÙîĉÙÿĈĀøĆïÖćøìĈüĉÝĆ÷ìćÜßĊüđÙöĊĒúą

ßĊüüĉì÷ćøąéĆïēöđúÖčúǰǰǰǰǰǰǰǰǰǰǰǰǰǰǰǰǰǰǰǰǰǰǰǰǰǰǰǰǰǰǰǰǰǰǰǰǰǰǰǰǰǰǰǰǰǰǰǰǰǰǰǰǰǰǰǰǰǰǰǰǰǰǰǰ 

�(0-6-0) Ùö���ǰđìÙîĉÙđßĉÜïĎøèćÖćøĔîÖćøüĉÝĆ÷ìćÜßĊüđÙöĊǰǰ �	�-�-�
 đðúĊę÷îßČęĂøć÷üĉßć 

ðøĆïøąïïĀîŠü÷

Öĉê 

ðøĆïÙĈĂíĉïć÷

øć÷üĉßć 

đìÙîĉÙìĊęđÖĊę÷üÖĆïðäĉïĆêĉÖćøìćÜßĊüđÙöĊǰÖćøĒ÷Öÿćøēé÷đìÙîĉÙìćÜēÙø

öćēìÖøćôŘĒúąĂĉđúĘÖēìøēôøĊàĉÿǰÖćøüĉđÙøćąĀŤÿćøéšü÷üĉíĊìćÜÿđðÖēì

øÿēÖðŘǰĒúąđìÙîĉÙđïČĚĂÜêšîìćÜóĆîíčüĉýüÖøøö 
 

đìÙîĉÙóČĚîåćîìćÜÝčúßĊüüĉì÷ćĒúąßĊüđÙöĊǰđìÙîĉÙđïČĚĂÜêšîìćÜóĆîíč

üĉýüÖøøöǰÖćøðøą÷čÖêŤĔßšüĉíĊìćÜÿđðÖēìøÿēÖðŘǰđìÙîĉÙìćÜēÙøöćēì 

ÖøćôŘĒúąĂĉđúĘÖēìøēôøĊàĉÿÿĈĀøĆïÖćøüĉđÙøćąĀŤĒúąĒ÷ÖÿćøßĊüēöđúÖčú 

Ùö��2 ǰĀĆü×šĂóĉđýþìćÜßĊüđÙöĊ                                    2(�-�-�) Ùö��2 ǰĀĆü×šĂóĉđýþìćÜßĊüđÙöĊ                                    2(�-�-�)           ðøĆïÙĈĂíĉïć÷ 

ÙüćöÖšćüĀîšćìćÜìùþãĊĒúąÜćîüĉÝĆ÷ìĊęÿĈÙĆâĔîðŦÝÝčïĆîìćÜßĊüđÙöĊ 

ßĊüđÙöĊðøą÷čÖêŤ ĒúąÖćøðøą÷čÖêŤĔîÖćøýċÖþćÙšîÙüšćìćÜüĉßćÖćø 
 

ÙüćöÖšćüĀîšćìćÜìùþãĊĒúąÜćîüĉÝĆ÷ĔîðŦÝÝčïĆîÿĈĀøĆïßĊüđÙöĊ Ēúą

Öćøðøą÷čÖêŤĔßš 

øć÷üĉßć 

Ùö��� ǰßĊüôŗÿĉÖÿŤ×ĂÜēðøêĊîǰ                             2(1-2-3) Ùö��� ǰßĊüÿćøÿîđìýýćÿêøŤĒúąßĊüôŗÿĉÖÿŤ×ĂÜēðøêĊîǰ ǰ2(1-2-3) đðúĊę÷îßČęĂøć÷üĉßć 

ðøĆïÙĈĂíĉïć÷

øć÷üĉßć 

ÿöïĆêĉǰēÙøÜÿøšćÜĒúąĀîšćìĊę×ĂÜÖøéĂąöĉēîĒúąēðøêĊîǰóĆîíąĒúąĒøÜ

÷ċéđĀîĊę÷üĔîēÙøÜÿøšć×ĂÜēðøêĊîǰēé÷ĔßšđìÙîĉÙìćÜßĊüÿćøÿîđìýîŤǰ

ĒúąđìÙîĉÙìćÜßĊüđÙöĊđßĉÜôŗÿĉÖÿŤĔîÖćøýċÖþćÙšîÙüšćìćÜüĉßćÖćø 

Öćøðøą÷čÖêŤĔßšđìÙîĉÙìćÜßĊüÿćøÿîđìýǰåćî×šĂöĎúìćÜßĊüđÙöĊǰĒúą

đìÙîĉÙìćÜßĊüđÙöĊđßĉÜôŗÿĉÖÿŤýċÖþćǰÙšîÙüšćìćÜüĉßćÖćøǰĔîÖćøìĈîć÷

ÿöïĆêĉǰēÙøÜÿøšćÜĒúąĀîšćìĊę×ĂÜÖøéĂąöĉēîĒúąēðøêĊîǰóĆîíąĒúąĒøÜ

÷ċéđĀîĊę÷üĔîēÙøÜÿøšćÜ×ĂÜēðøêĊî 
 

Ùö��� ǰóĆîíčüĉýüÖøøö                                             2(2-0-4) Ùö��� ǰóĆîíčüĉýüÖøøö                                             2(2-0-4) ðøĆïÙĈĂíĉïć÷ 

ĀúĆÖÖćøìćÜóĆîíčýćÿêøŤøąéĆïēöđúÖčúĒúąÖćøðøą÷čÖêŤìćÜóĆîíč

üĉýüÖøøö 

ĀúĆÖÖćøìćÜóĆîíčýćÿêøŤøąéĆïēöđúÖčúǰÖćøðøą÷čÖêŤìćÜóĆîíčüĉýüÖøøöǰ

ÖćøÖúć÷óĆîíčŤǰĒúąđìÙēîēú÷Ċ×ĂÜ÷Ċî 

øć÷üĉßć 

Ùö��� ǰóĆîíčýćÿêøŤøąéĆïēöđúÖčú                                  2(2-0-4) Ùö��� ǰÝĊēîöĉÖÿŤĒúąēðøêĊēĂöĉÖÿŤ 2(2-0-4) đðúĊę÷îßČęĂøć÷üĉßć 

ÖćøÝĆéêĆü×ĂÜÝĊēîöĔî÷ĎÙćøĉēĂêǰÖćøÖúć÷óĆîíčŤĒúąüĉüĆçîćÖćø×ĂÜ÷Ċîǰ ÙüćöøĎšđïČĚĂÜêšîđÖĊę÷üÖĆïåćî×šĂöĎú÷ĊîĒúąēðøêĊîǰÖćøđðøĊ÷ïđìĊ÷ï÷ĊîǰÝĊ ðøĆïÙĈĂíĉïć÷
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ĀúĆÖÿĎêøđéĉöǰó�ý�ǰ2560 ĀúĆÖÿĎêøðøĆïðøčÜǰó�ý�ǰ2565 Āöć÷đĀêč 

öĉüđêßĆęîǰÖćøÙüïÙčöÖćøĒÿéÜ×ĂÜ÷ĊîÝćÖÿĆââćèõć÷îĂÖđàúúŤǰìĊę

đÖĊę÷ü×šĂÜÖĆïÖćøóĆçîćÖćø×ĂÜđàúúŤǰĒúąÖćøÖŠĂöąđøĘÜǰøüöìĆĚÜÙüćöøĎš

éšćîđìÙēîēú÷Ċ÷Ċî 

ēîöǰĒúąÖćøðøą÷čÖêŤĔßšđìÙēîēú÷ĊéĊđĂĘîđĂĕöēÙøĂąđú÷ŤǰÖćøĒðøñĆî

×ĂÜÝĊēîöĒúąüĉüĆçîćÖćøǰǰÖćøüĉđÙøćąĀŤßîĉéĒúąðøĉöćè×ĂÜēðøêĊî

ĔîÿĉęÜöĊßĊüĉêǰÖćøøąïčßîĉéĒúąúĈéĆïÖøéĂąöĉēîĔîÿć÷ēðøêĊîēé÷

đìÙîĉÙìćÜĒöÿÿđðÖēêøđöêøĊ 

øć÷üĉßć 

Ùö��� ǰðäĉïĆêĉÖćøóĆîíčüĉýüÖøøö                           �(0-6-0) Ùö��� ǰðäĉïĆêĉÖćøóĆîíčüĉýüÖøøö                           �(0-6-0) ðøĆïÙĈĂíĉïć÷ 

ðäĉïĆêĉÖćøìćÜđìÙēîēú÷ĊøĊÙĂöïĉĒîîìŤéĊđĂĘîđĂĒúąóĆîíčüĉýüÖøøö Öćøðøą÷čÖêŤĔßšđìÙîĉÙóĊàĊĂćøŤĔîÖćøĒ÷ÖĒúąÖćøđóĉęö×÷ć÷Öøé

îĉüÙúĊĂĉÖǰÖćøÿøšćÜóúćÿöĉéúĎÖñÿöĒúąÖćøÙĆéđúČĂÖǰǰÖćøüĉđÙøćąĀŤ

úĈéĆï×ĂÜéĊđĂĘîđĂéšü÷ÙĂöóĉüđêĂøŤǰÖćøêøüÝÿĂïÖćøĒÿéÜĂĂÖ×ĂÜ

÷ĊîĒúąēðøêĊîǰĒúąÖćøìĈïøĉÿčìíĉĝēðøêĊîéšü÷đìÙîĉÙēÙøöćēêÖøćôŘ 

øć÷üĉßć 

 

 

 

ÖúčŠöüĉßćđÙöĊüĉđÙøćąĀŤ 

ĀúĆÖÿĎêøđéĉöǰó�ý�ǰ2560 ĀúĆÖÿĎêøðøĆïðøčÜǰó�ý�ǰ2565 Āöć÷đĀêč 

Ùö��� đÙöĊüĉđÙøćąĀŤÿđðÖēìøÿēÖðŘ          �(�-�-�) Ùö��� đÙöĊüĉđÙøćąĀŤÿđðÖēìøÿēÖðŘ          �(2-2-5) ðøĆïøąïïĀîŠü÷ 

ÿöïĆêĉÖćøéĎéÖúČîĒúąÖćøÙć÷ÙúČęîĒöŠđĀúĘÖĕôôŜćĔîøąéĆïĂąêĂöĒúą

ēöđúÖčúǰĀúĆÖÖćøǰüĉíĊÖćøüĉđÙøćąĀŤǰøć÷úąđĂĊ÷éĂčðÖøèŤìĊęđÖĊę÷ü×šĂÜÖĆï

đìÙîĉÙìćÜÿđðÖēìøÿēÖðŘĒêŠúąðøąđõìǰĒúąÖćøðøą÷čÖêŤĔßš 

ÿöïĆêĉÖćøéĎéÖúČîĒúąÖćøÙć÷ÙúČęîĒöŠđĀúĘÖĕôôŜćĔîøąéĆïĂąêĂöĒúą

ēöđúÖčúǰĀúĆÖÖćøǰüĉíĊÖćøüĉđÙøćąĀŤǰøć÷úąđĂĊ÷éĂčðÖøèŤìĊęđÖĊę÷ü×šĂÜÖĆï

đìÙîĉÙìćÜÿđðÖēìøÿēÖðŘĒêŠúąðøąđõìǰĒúąÖćøðøą÷čÖêŤĔßšĔîéšćî

ĂćĀćøǰđõÿĆßýćÿêøŤǰîĉêĉüĉì÷ćýćÿêøŤǰĒúąÿĉęÜĒüéúšĂö 

Öĉê 

ðøĆïÙĈĂíĉïć÷

øć÷üĉßć 



174 

®¨�́¼�¦�¦�́�µ�»¬��̧�́�·��µ�µª·�µÁ�¤�̧¦³¥»��r�¡�«� ���5 

 

ĀúĆÖÿĎêøđéĉöǰó�ý�ǰ2560 ĀúĆÖÿĎêøðøĆïðøčÜǰó�ý�ǰ2565 Āöć÷đĀêč 

Ùö��� đÙöĊüĉđÙøćąĀŤìćÜĕôôŜć                           �(�-�-�) Ùö��� đÙöĊüĉđÙøćąĀŤìćÜĕôôŜć                           �(2-2-5) ðøĆïøąïïĀîŠü÷

Öĉê 

ðøĆïÙĈĂíĉïć÷

øć÷üĉßć 

ìùþãĊđÙöĊüĉđÙøćąĀŤìćÜĕôôŜćǰÖćøüĉđÙøćąĀŤðøĉöćèēé÷üĆéÙčèÿöïĆêĉ

ìćÜĕôôŜćìĊęđÖĉé×ċĚîǰêúĂéÝîúĆÖþèąđÞóćą×ĂÜđìÙîĉÙìćÜđÙöĊĕôôŜćǰ

ĒúąÖćøüĆéÙŠćÖćøîĈĕôôŜć 

ĀúĆÖÖćøüĉđÙøćąĀŤìćÜđÙöĊĕôôŜćǰìùþãĊ×ĂÜÖćøüĆéĒïïēóđìîßĉēĂđöêøĊ

ĒúąēüúĒìöđöêøĊǰìùþãĊđÖĊę÷üÖĆïÝúîýćÿêøŤ×ĂÜÖøąïüîÖćøìćÜ

đÙöĊĕôôŜćìĊęđÖĉé×ċĚîìĊęóČĚîñĉü×ĆĚüĕôôŜćǰĒúąÖćøðøą÷čÖêŤĔßš 

Ùö��� ðäĉïĆêĉÖćøüĉđÙøćąĀŤéšü÷đÙøČęĂÜöČĂ               �(0-6-0) -  ðøĆïúéøć÷üĉßć 

ðäĉïĆêĉÖćøĒúąÖćøðøą÷čÖêŤēé÷ĔßšđÙøČęĂÜöČĂìćÜÿđðÖēìøÿēÖðŘ 

đÙøČęĂÜöČĂìćÜđÙöĊĕôôŜćǰĒúąđÙøČęĂÜöČĂìćÜēÙøöćēìÖøćôŘ 

Ùö�54 ĀĆü×šĂóĉđýþìćÜđÙöĊüĉđÙøćąĀŤ                    �(�-�-�) Ùö�54 ĀĆü×šĂóĉđýþìćÜđÙöĊüĉđÙøćąĀŤ                    �(�-�-�) ÙÜđéĉö 

Ùö��� đìÙîĉÙÖćøĒ÷Öÿćøǰ                                  �(�-�-�) Ùö��� đìÙîĉÙÖćøĒ÷Öÿćøǰ                                  �(�-�-�) ðøĆïÙĈĂíĉïć÷

øć÷üĉßć 

 

ĀúĆÖÖćøĔîÖćøĒ÷Öÿćøéšü÷üĉíĊÖćøêÖêąÖĂîǰÖćøÖúĆęîǰÖćøêÖñúċÖǰĀúĆÖÖćø

ĒúąÖćøðøą÷čÖêŤđìÙîĉÙìćÜēÙøöćēìÖøćôŘǰĒúąđìÙîĉÙĂĉđúĘÖēìøēôøĊàĉÿ ÿŠüîǰ

ðøąÖĂïĒúąÖćøìĈÜćî×ĂÜđÙøČęĂÜöČĂìćÜēÙøöćēìÖøćôŘǰĒúąĂĉđúĘÖēìøēôøĊàĉÿ 

ĀúĆÖÖćøĒúąÖćøðøą÷čÖêŤđìÙîĉÙìćÜēÙøöćēìÖøćôŘĒïïêŠćÜėǰĒúą

đìÙîĉÙĂĉđúĘÖēìøēôøĊàĉÿǰÿŠüîðøąÖĂïĒúąÖćøìĈÜćî×ĂÜđÙøČęĂÜöČĂìćÜ

ēÙøöćēìÖøćôŘǰĒúąĂĉđúĘÖēìøēôøĊàĉÿ 

Ùö��� đìÙîĉÙēÙøöćēìÖøćôŘ×ĆĚîÿĎÜ                    �(�-�-�) Ùö��� đìÙîĉÙēÙøöćēìÖøćôŘ×ĆĚîÿĎÜ                    �(�-�-�) ðøĆïÙĈĂíĉïć÷

øć÷üĉßć ĀúĆÖÖćøĒúąđÙøČęĂÜöČĂ×ĂÜđìÙîĉÙĒÖŢÿēÙøöćēìÖøćôŘĒúąđìÙîĉÙēÙø

öćēìÖøćôŘ×ĂÜđĀúüĒïïÿöøøëîąÿĎÜ×ĆĚîÿĎÜǰÖćøüĉđÙøćąĀŤđßĉÜÙčèõćó

ĒúąÖćøüĉđÙøćąĀŤđßĉÜðøĉöćèǰÖćøîĈĕððøą÷čÖêŤĔîÜćîéšćîÿĉęÜĒüéúšĂöǰ

éšćîÖćøĒóì÷Ťǰéšćîîĉêĉüĉì÷ćýćÿêøŤǰđõÿĆßýćÿêøŤǰĂćĀćøǰñúĉêõĆèæŤ

íøøößćêĉǰĒúąðŗēêøđúĊ÷ö 

ĀĆü×šĂĔĀöŠìćÜđìÙîĉÙĒÖŢÿēÙøöćēìÖøćôŘĒúąđìÙîĉÙēÙøöćēì 

ÖøćôŘ×ĂÜđĀúüÿöøøëîąÿĎÜǰÖćøðøą÷čÖêŤĔßšĔîÜćîüĉđÙøćąĀŤđßĉÜ

ÙčèõćóĒúąđßĉÜðøĉöćèìćÜéšćîÖćøĒóì÷ŤǰđõÿĆßýćÿêøŤǰĂćĀćøǰ

ÿĉęÜĒüéúšĂöǰîĉêĉüĉì÷ćýćÿêøŤǰñúĉêõĆèæŤíøøößćêĉǰĒúąðŗēêøđúĊ÷ö 
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ðøĉââćîĉóîíŤ 

ĀúĆÖÿĎêøđéĉöǰó�ý�ǰ2560 ĀúĆÖÿĎêøðøĆïðøčÜǰó�ý�ǰ2565 Āöć÷đĀêč 

ðóé���ǰðøĉââćîĉóîíŤøąéĆïðøĉââćđĂÖ ��ǰîÖ� ðóé���ǰðøĉââćîĉóîíŤøąéĆïðøĉââćđĂÖ ��ǰîÖ� ÙÜđéĉö 

ðóé���ǰðøĉââćîĉóîíŤøąéĆïðøĉââćđĂÖ ��ǰîÖ� ðóé���ǰðøĉââćîĉóîíŤøąéĆïðøĉââćđĂÖ ��ǰîÖ� ÙÜđéĉö 

 


